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JOHN MACDONALD & SON, LTD., 


ENGINEERS, 
WATT STREET, MARYHILL, GLASGOW. 


“agay” EP ot | THE SOLT 


DOES IT. 


OF 
BRITISH DESIGN 
AND 
MANUFACTURE 
THROUGHOUT, 


TURNOVER 
JARRING 

MOULDING 
MACHINE. 


AALS REPEAL AS 


The cut shows oiir latest combination “* AJAX” No. 6 Electric Jolt Ram and Turnover Moulding Machine. 
Moulds on the machine are jolt rammed by the cam action’enclosed in the cylinder. , The motor is 4 h.-p., and 
the whole machine, as will be seen from the cut, is self-contained and of very rigid construction. The pattern 
is drawn from the mduld by aid of the pneumatic side cylinder piston rods which are coupled together and 
work in perfect unison. The mould can also be drawn from the pattern by aid of the centre ram. All 
working parts protected from sand gears and cam ram in an oil bath. _ This machine will take boxes 24” 
square, and has a pattern draw of 14”. + 
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FREE FROM CARBON. 


METALS AND ALLOYS 


Ferrous and Non-Ferrous. 








FERRO | FERRO-TITANIUM Exampie wo. 12| RARE 
Contains 20/25% Ti, and is carbon free. For either steel or 


ALLOYS iron castings it is one of the best and cheapest deoxidisers, METALS 


conferring strength and toughness, and reducing waste. 


FoR WELDING “7 KE RAT For Re-HeaTinc 


THE BRITISH THERMIT CO., LTD., 


Telegrams : “ THERMETAL, L’POOL.” 49/55, THE ALBANY, 
Works: GARSTON. LIVERPOOL. § SPECIAL 


This firm which is, and always has been, entirely British, has no ALLOYS 
connection with any ether Company of somewhat similar title. PREPARED 

















THERMIT, LIMITED. 


Preprietore; THE BIRMINGHAM METAL & MUNITIONS Cae, Ltd., BIMMINGHAM. 


Eetabfehed 1904. 


CASTINGS 
earried out at 
OUR WORKS. 


TELRPRONE: East, 4967. 
TELEGRAMS: Fulmen, Step. LONDON. 


Reciormnsd Trapt Max. 
SOLE ADDRESS:— 


675, COMMERCIAL ROAD. LONDON, E. 


PLEASE NOTE. This Company has no connection with any othor Firm or Company of sim#ar titie. | 
All the Company’s Shareholders and Erepioyees are British. 
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ESTABLISHED 1824 


We can meet your requirements ir 


SPECIAL 
Foundry Irons 


CAPPONFIELD BRANDS. 


C.A.M. - - All Mine 
Cold Blast 


- 


CCB.: - 
ZENITH - Refined 


Thomas & Isaac Bradley, Ltd., 
Capponfield Blast Furnaces, 
— BILSTON. — 
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“FOUNDRITE.” 


“ FOUNDRYMEN have been seeking this material for years.” 


Supplied only in 40 gallon Casks. No bulk broken. 


FOUNDRITE is another German speciality superseded and improved. 
FOUNDRITE is the binding material for moulding sand and cores. 


FOUNDRITE SUPERSEDES and makes unnecessary all classes of CORE GUM, 
LINSEED OIL and all other BINDING material. 


FOUNDRITE will renew old and burned sand, making it usable over and over again. 
FOUNDRITE makes CORES unbreakable and the use of core irons unnecessary. 
FOUNDRITE leaves CORES perfectly porous and does not shrink. 


FOUNDRITE has been ‘‘found right’’ for all Sand binding in the Foundry for 
all purposes. 


FOUNDRITE is supplied in LIQUID form ready for use. Dilute with Water. 














The porosity of the core is perfect, and cores so made do not 
shrink. 

No blowing, cracking, crumbling, honeycombing, or loss of 
strength can take place. 


COST OF USING “ FOUNDRITE,” 
For ordinary work the price is about One Penny per gallon. 


FOUNDRITE is used in all important Foundries in Great Britain 
and the Continent. 


FOUNDRITE SAVES MONEY. 
FOUNDRITE PREVENTS WASTERS. 

















Telegraphic Address—‘' MOROD, SHEFFIELD.” Telephone 4318. 


HEDLEY MOORWOOD & Co., Lid., 


21, Church Street, SHEFFIELD. 
FOUNDRY EXPERTS. 






































FOUNDRY 
CUPOLAS, 
LADLES, 


OSBORN’S PATENT CUPOLA 


SPARK ARRESTER 


Are the Specialities of 


T. DAVIES & SON, 


RAILWAY WORKS, WEST CORTON, MANCHESTER. 


ON ADMIRALTY LIST. 




















Telegrams—* TUYERE, MANCHESTER.” Nat. Telephone—No. 70, OPENSH AW. 





London Agents: MURPHY, STEDMAN & CO., Ltd., 180, Gray’s Inn Road, London, W.C. 
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CONTRACTORS to BRITISH and ALLIED GOVERNMENTS. 


THE CONSTRUCTIONAL 
ENGINEERING CoO. 


(Proprietors: STEEL WORKERS, LTD.) 
Teleptore : Midland 2182 





Telegrams: “* £ trectural, B*ham. 


Manufacturers ~ of 
every description 


of Foundry Plant. 
O 


Largest Makers of 
CUPOLAS in the 
Midlands. 


O 


IMPROVED 
Rapid-melting 
Full-economising 


CUPOLAS. 


FOUNDRY 
LADLES 


from 28 lbs. capacity 
to 10 tons 


A large number 
usually in stock. 


O 
EMERGENCY 


O 


Also Makers of 
Charging 


Shaking 





Runways, etc. 


From Photo of No. 4 Cupola complete with 
Tank-form Spark Arrester. 
Made in ail sizes from 4 ton melting Cj 
capacity to 15 tons per hour 


TITAN WORKS, 


CHARLES HENRY STREET. BIRMINGHAM. 


Parting Powder. 





PLUMBAGO. GLUTRIN. 


WILLIAM OLSEN, .7D.. 


Cogan Street, HULL. 


FOUNDRY MATERIALS 
AND REQUISITES. 


WIRE BRUSH MANUFACTURERS. 
STRAW ROPES. 
CORE OIL. CORE GUM. 











"BUSA C109 XEM NX | 

















FIRE BRICKS & GLAY 


CUPOLA BRICKS. 
Best Quality. 


LESSEES OF DELPH AND TINTERN 
ABBEY BLACK AND WHITE CLAY. 


KING BROTHERS, 


(STOURBRIDGE) Ltd., 
STOURBRIDGE, 











CUPOLETTES. 


Platforms, 


Barrels, 


Hoists, Cranes, 








They are also suitable 
for ye and metallurgical 
mee List of sections and 

on application to 


“CHAS. McNEIL. utp. 








GAN ALSO BE MADE IN ALUMINIUM. 


Kindly mention At 4 when enquiring 
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JOHN HALL & CO. 


OF STOURBRIDGE, LIMITED. 
STOURBRIDGE, ENGLAND. 


Manafacturers of 


FIRE BRICKS, BLAST 
FURNACE BRICKS AND 
CUPOLA BRICKS. 





CUPOLA BRICKS 


FOR LINING 
ORDINARY AND PATENT 


CUPOLA FURNACES. 





JOHN R. FYFE & CO., 
SHIPLEY, Yorks. 

















FERRO-VANADIUM. *« +* 


* * * FERRO-TITANIUM. 


SILICO-MANGANESE {Ss/70 He an and 1 %, 2 %, 3 %, Carbon Maximum, 
FERRO-SILICON Containing 26 %, BO %, 75 % Silicon. 
FERRO-CHROME 65/70 « Cr. & 1 9% up to 8/10 % Carbon Maximum. 


ALUMINIUM 9os/09 « Purity. In Notched Bars and Holf Round Sticks and Granular. 





WE SUPPLY ALL OLASSES OF MINERALS, METALS AND METALLIC ALLOYS. 





EVERITT & CO., 


Telegrams: “ PERSISTENT.” 





40 CHAPEL ST., LIVERPOOL. 


Telephone No. 1134 (3 lines). 














AS SUPPLIED TO H.M. WAR OFFICE. 
THE ORIGINAL AND BEST CORE COMPOUND. 





‘SPERMOLIN’ 





(Registered Trade Mark.) 


For particulars apply to the Makers :— 


THE ee CORE CoO., 


Telegrams :—“* SPERMOLIN, HALIFAX,” 


George Square, 
HALIFAX. 


Telephone :—397 Halifax. 
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FOUNDERS 


Telephone : 
No. 863 
, Sydenham. 


BRASS, GUN METAL, | WHITE METAL, 
PHOSPHOR BRONZE, BELL METAL. 
AERO AND MAGNETO CASTINGS. 


BECKENHAM METAL WORKS, RAVENSCROFT ROAD. BECKENHAM, KENT 


(KENT HOUSE STATION). 




















li | 














GANISTER, CUPOLA BLOCKS, FIRE BRICKS, 


FIRE CLAY. 
Silica Bricks, Tuyeres, Stoppers. Nozzles, &c. 


STEBL MOULDERS’ COMPOSITION, SILICA CEMENT. 


J. GRAYSON LOWOOD & Co., Ltd., 


DEEPCAR nr. SHEFFIELD. 


Telegrams: “LOWOOD, DEEPCAR.” 











GIBBONS 


Steel Shelving, Lockers, 
Bins, Cupboards, Etc., 


FOR 
WORKS, OFFICES, BANKS, 


AND WAREHOUSES. 


_ JAMES GIBBONS, 
"—am| St. John's Works, WOLVERHAMPTON. 


London Office : Fisher St., Southampton Row. 























WE SUPPLY THE LEADING FIRMS IN THE TRADE WITH 


FOUNDRY BLACKINGS 


OF ALL KINDS 
COAL DUST, CHARCOAL, PLUMBACO and BLACK-LEAD CORE CUMS ana ali Foundry Requisites, and have 
done so since 1831. 











I. &l. WALKER, EFFINGHAM MILLS, ‘ROTHERHAM. 


Our Spectatite i is s Studying Special miesnannie ats. 
KINDLY HAND US YOUR ENQUIRIES. 





Ss 
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BUY 
NATIONAL 
WAR BONDS. 
ANGLO-MEXICAN 
Petroleum Co., Ltd. 
Head Office: 
16, FINSBURY CIRCUS, LONDON, E.C. 2. 
Londen Walt 1200 bo ave 
(20 lines) Ave, London. 





























VERZOCCHI & DE ROMANO 


MILAN (italy). 




















; REFRACTORY MATERIALS Cc 3 { ae St l : 
cag Convert] { your ~ Stee 
Minerals, Metals, Alloys. Scrap: Turnings| and 
Correspondence Invited. Crop Ends into Steel 
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QUULDVUTALELTEYTERU GRAD OGGD DED EOAD EAD OGD ib oti Siri et Castings eh ant 


(Carbon or Alloy Steel), 


. L.HUNT & CO.. saee oe E maaae 
fp OU URNISHERS ! Greaves -Kiehells 
Electric Furnace, 


My 
Uy 


G 


Of every description. 


FOUNDRY REQUISITES 
= SMALL WAYMAN EAA LIUASA ARAM AN LLUD SUA SALAY ASEM BATA ADA AMR RT 
56, 58, 60, CHAPEL STREET, 





The leading British and American Steelworks, British, Spanish 
and American Governments (Five U.S.A. Navy Yards alone are 
using these Furnaces), The Ford Motor Company, of Detroit, The 
American Radiator Company, of Buffalo, and many other famous - 
works have specified the Greaves-Etchells Electric Furnace, because 


of its Metallurgical and Electrical Advantages. 
T. EF ol ANSERG H. Dr. J. O. Matthews, the well-known Metallurgist, 


recently advised the Haleomb Steel Company, of 
Syracuse—the first firm in the Western Hemisphere to 


TZ 


SALFORD, MANCHESTER. 
STVMOMASUAUVLUTERELSUUUOEULUULUUUUUUSUSUDU AEE 


=I 














EVERY DESCRIPTION OF eld seal eoxunaatines order two Greaves- 
MOULDERS’ Booklet T.103 gives all particulars, and 
PATENT WOOD, MINERAL AND will be sent post free on request to 1 
COAL DUST. BLACKINGS W A 0 (Of Sheffield) ti 
MANUFACTURED. 7. H. WATSON & Go, ' 
Wheathill | Lancaster St., Neepsend, Sheffield. 


Charcoal Works, SALF ORD. “CARGO, “SHEFFIELD.” No. 1882 (2 lines). 
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FOUNDRY 
PLANT. 


“Rapid oe Sait 


WITH OR WITHOUT RECEIVERS 
OR DROP BOTTOMS. 


Roots’ Blowers 


FOR ENGINE, BELT, OR 
ELECTRIC DRIVING. 








STEAM HAMMERS, 
FORGE PLANT, i 
RooTrs BLOWERs, 
“RAPID” CUPOLAS,: ~ 
FOUNDRY. PLANT. 


CENTRIFUGAL PumpPs, 


AND. FANS. 
woxseesoeones| TT HWAITES Bros, 
FORCED LUBRICATION 


4 SPECIALITY. 
THE BRADFORD’ PATENT 


BoiLer FEED Pump. 
J Comontsonfonicarce } 3 R A D EE O Fe 5. 














on 
j 


| LADLES, HOISTS, 
| PLATFORMS, 
(JIB CRANES, Ete. 








e London Office — 
il 96 & 98, Leadenhall Street, E.C. 
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ALLDAYS 


FOUNDRY REQUISITES 


The accompanying illustrations give but a brief idea of the wide range 
of Foundry Equipment made by us, which includes :— 


BLOWERS, CRANES, CUPOLAS, FANS, MELTING FURNACES (oil, gas 
and coal fired), LADLES, ie MIXERS, SMALL TOOLS, Etc., Etc. 





Send for Particulars— Department B. 


ALLDAYS & ONIONS oe ern CO0.., LTD., 


BIRMINGHAM’, 


and at 


58, Holborn Viaduct 
LONDON, E.C. 1. 


indian Agents : 
3 ALFRED HERBERT, LTD., CALCUTTA. 


Representatives for india excepting 
the Bombay Presidency. 
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COMPLETE PATTERN SHOP PLANT  “**ieat sz" 


COST, LESS POWER, tess ROOM—AND BETTER RESULTS. 


1265 Unive-sal 
Wood Workers in 
actual operation. 


500 of this num- 
ber built and sold in 
one year. 





©Our Famous Uni- 
versal Wood Werker, 
pped with 
all possible attach- 
ments, stands cdm- 
plete asa band saw, 
jointer, saw tabic, 
single spindte 
shaper, two-spindie 
borer, mortiser, 
tenoner, rim borer, 
felloe rounder, whee! 
equaliser, diec 
sander, drum 
sander, panel raiser 
and knife grinder. 





Made in 7 different 
sizes and for any 
Particular purposc. 





COMPLETE LINE OF 
WOOD WORKING 
MACHINERY KEPT IN 
STOCK FOR IMMEDTI- 
ATE DELIVERY. 








Sole British, Colonia! 
and Foreign Selling 
Agents - The Famous Universal Wood Worker. 


UNIVERSAL MACHINERY CORPN. LTDO.. 276,002. 8TREET, | ONDON, E.C. 














WILLIAM CUMMING & CO.LTD.. 









Also 
THE WELL-KNOWN BRANDS 



















—— “ “IMPERIAL” 
IRONFOUNDERS’ 
cooe / RONFOUNDERS — 
PLUMBAGO “VULOAN” 
cone um AUB MUL LN ah ort 
CORE GUM 
COAL DUST 








ETO. . \ Estabiished 1840 : 


| SHALACO | 


stered 
nd— 





Write for Quotations. 


worRKs— 
Kelvinvaie Millis, Maryhill, Glasgow. 
Sunnyside Blacking Mills, Falhir&. Telegraphic Address— 
Old Packet Wharf, Middlesbrough. Prudence, Glasgow. 
Albion, West Bromwich. Cummin, Blacking Mille, Cameleon. 
Whittington Bracking Mills, Nr. Chesterfield. Cumming; Whittington, 
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THOS. BROADBENT & SONS, Ltd. 


CENTRAL IRONWORKS, HUDDERSFIELD. 
TRY A 


BROADBENT CRANE 


YOUR FOUNDRY 


AND SAVE 


TIME, LABOUR ann EXPENSE. 


Tels: Broadbent, Huddersfield. London Office, Suffolk House, 
Tele: 1581 (4 lines). Laurence Pountney Hill, E.C. 








ANALYSES THE INVINCIBLE SAND MIXER. | 


MECHANICAL TESTS sidcag: Bg, Neier Reem Sas 
and MICROGRAPHS 


ings, Renwuutte Saath 
Grinds, Mixes, Screens & Prepares. 














g = OLD AND NEW FOUNDRY 

= = SANDS AT LOWEST COST. 
= — SPECIALISTS — = s . aie: _ 

7. nee IN FOUNDRY WORK. 2 aves Labour wees 
= Metallurgists = Foundry Costs. 

= and Laboratory for all k nds of Metallurgical = Made in Three Sizes—i, 3 and 6 
= Analytical Investigations. = Tons per heur capaeity. 

= Chemists. = 24” Miwer—%3 Ton per Hour. USED IN PRINCIPAL FOUNDRIES, 
= NAISH & CRO! T, = PRICES ON APPLICATION. 

S = | C.E.V.HALL, 26, Paradise Sq., Sheffield. 


24, University Mansi 
Sannin) «130, Alma Street, | Oe User NDON. sw HNUONHOIININ 









IRON AND STEEL FOUNDRY REQUISITES. 


BlacKings, Plumbago, 


_ Asenta for Black Lead, Chaplets, 
Pons ts Nails and Sprigs, Core Gum, Gc. 














THOMAS WILKINSON & GCO., LTD., 
: Manufacturers and Merchant, MIDDLESBROUGH. 
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AND PATTERN MAKER. 


THE OFFICIAL ORGAN OF THE BRITISH FOUNDRYMENS ASSOCIAZIO€N. 


Vol. 20. 


PUBLISHED THE FIRST WEEK IN EACH MONTH 


Subscription Terms : 7s, 6d. per annum, post free. 

To place the “Journal” within the reach of working 
Moulders and Pattern-makers, the Proprietors will accept sub- 
scriptions, not less than three in number from one shop, at the 
reduced rate of 5s per annum, such order to be countersigned by 
the superintendent or foreman. 

Ail communications to be ghamcant to the Editor, or to the 
Publisher. as the case may be, of 

The Foundry Trade Journal 
165, Strand, London, W.C. 


BRITISH FOUNDORYMEN’S ASSOCIATION. 
LIST OF SECRETARIES— 
General Secretary: &. A. Pilkingion, 1, Clarence 
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Manchester: J. Hogg, James Street, Radcliffe, 
Manchester. 
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ton , Birmingham. 
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Road, Pitsmoor, Sneffie 
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ihondon: Jas. Gaunt, 29, Chandos Road, East 
Halifax: J. G. Robinson, 17, Gibraltar Road, Halifax, 
icholas 


Fiechley, N:2. 
Newcastie-on-Tyne: H. 4. J. Rang, 2, St. N 
Buiidings, Newcastie-on-Tyne. 

















East Midiands: H. Bunting, 17. Marcus otresh 
Cerby. . 
~— So 3 % te 
Contents. 
PAGE 
Notes and Comments * ne 
Determining the Temperature of Liquid Steel .. 15 
Relationship Betwcen Drawing-Office, vente Shop 
and Foundry 19 
The Foreman Patternmaker os 23 
High-Capacity Hot-Metal Ladles 25 
Electric Pig-lron im War Time 27 
An Engine Cylinder Pattern.—I. .. 29 
Swelling of Zinc-Base Die be 32 
Box Squares . i : : wet 33 
Gas-Fired Furnaces sd sil Ba 
Analysis of Manganese Brass .. a 35 
Steel Turnings and the Electric Furnace .. % 
British Foundrymen’s Association 37 
Women in German Foundries .. 39 
Metal-Pouring Device 41 
Electrometallurgy in France ‘6 oi Te 42 
The Workington Steel, Peech and Tozer Amalga- 
mation ‘ be ie os oa 
Further Control of “Pimber ; en “ . & 
Trade After the War... ; = ie ty . & 
Applications for Patents .. : oe . £6 
Trade Talk... ® . 4 
Deaths .. . 47 
New Companies . 4 
Personal 50 
Modification of General Permit as Re; gards Dealing i in 
Pig-Iron .. 52 
Monthly Price List . . & 
Osram Events. 
JANUARY 11. 
British Foundrymen’s Association (London 


Fo — 
“Stamping Qualities of Copper-Zinc Alloys,” by 4 
Grout (Luton). 
JANUARY 12. 
British Foundrymen’s Association oy Branch) :— 
* Melting Copper Alloys,” by H. L. Reason (Birmingham). 
British Foundrymen 8 Association (Scottish Branch) : 
“ Cast-iron from an Engineer’s Standpoint,” - by Prof. 


R. L. Mallanby, D. why M.I.Mech.E. 
ANUARY 18, 
British Foundrymen’ - Association (Sheffield Branch) : 


“ Refractory ar. by Prof. Fearnsides, M.A. 
y euiaites (Bi h B h) : 
British Foundrymen’s ssoatgiton'< irmingham ranch) :— 
“Some Observatione from the Use of Iron Moulds,” by 
M. Riddell (Glasgow). 
British Foundrymen’s Association (East: Midlands Branch) :— 
The Foundry Cupola,” by E. L. Rhead (Manchester). 


British Foundrymen’s Association (Newcastle Branch) : 
Lecture Gn 


“The Late John Surtees,” by R. Wallis. 





JANUARY, 


1918. No. 193 


“NOTES AND COMMENTS. 


A Foundry Technical Bureau. 

For years we have insisted on the necessity of 
co-ordinating ideas on foundry technology and 
gathering into usable form the mass of scattered 
but valuable information that already exists on 
founding and foundry metallurgy. At present the 
founder has no place to which he can turn to secure 
immediate and reliable data and information on 
the problems he meets daily, though generally this 
information is available if he knew where to find 
it. The process of collecting and collating avail- 
able data on the craft, however, is not a work for 
any indivi to undertake unaided, but requires 












the mo: rt and practical assistance of re- 
Pp ‘ imtions, such as the British 
Fo ciation. We. have urged that 


this work should be made a prominent feature of 
the Association’s activities, but so far the suggestion 
has not borne fruit. Efforts have been made re- 
cently in Birmingham to secure greater co-opera- 
tion in scientific and technical matters in connec- 
tion with non-ferrous industries, and at a recent 
meeting of the Local Section of the Institute: of 
Metals Mr. Stanley Evered described a scheme for 
co-operative employment of laboratories: The 
movement was carried a step further last month 
when representatives of about fifty non-ferrous 
metal firms in Birmingham and district met at the 
Chamber of Commerce. The meeting was convened 
by a circular signed by Mr. J. W. Madeley (Chair- 
man of the Brassmasters’ Association), Mr. John 
W. Earle (Chairman of the Metal Section of the 
Chamber of Commerce), and Mr. R. Stanley 
Evered (Chairman of the Birmingham Local Ser- 
tion of the Institute of. Metals). 

The circular outlined a suggested Bureau of 
Scientific Information bearing upon the non- 
ferrous trades and working on co-operative lines. 
The idea is to collect matter published by the 
world’s technical and scentific Press in any Jan- 
guage for distribution to co-operative firms, to 
collect from such firms information of general value 
relating to efficiency of methods of manufacture, 
technical processes, laboratory ofganisation, with 
application to works practice arid specific researches 
of matters of interest to the trade. It is hoped, in 
brief, by such a scheme, to establish what may be 
termed departments of reference for the non- 
ferrous industry which will furnish them with a 
means of obtaining quickly, accurately, and con- 
veniently technical and scientific information such 
as will enable them to reach the highest possible 
standard both of production and quality in any 
branch of their individual manufacture. 

A suggestion put forward by Mr. W. R. Barcray 
was to get, say, 100 firms agreeing to support the 
Bureau, each firm contributing, say, £50 a year. 
It would be managed by a committee of manufac- 
turers who would have a technical director with 
three or four well-educated women, possib'y Uni- 
versity graduates, whose first duty it would be to 
house in their library all the information it was 
possible to obtain of a technical and scientific 











character published in any part of the world. 
Correspondents would be appointed in everv part 
of the world, who, for an honorarium, would fur- 
nish information of the kind they wanted aud or 
interest to the trade. The téchnical director would 
get into touch with the work carried on by the 


various associations, technical schools and coiiege3, , 


and this would be indexed and utilised. 

The following resolution was carried unani- 
mously :—‘‘ That this meeting is of opinion that it 
is desirable to establish an Information Bureau of 
scientific and industrial research on co-operative 
lines."' The following were chosen a8 a committee 
to initiate the movement :—Messrs. J. W. Madeley, 
8. Evered, J. Earle, H. L. Heathcote, M. T. 
Murray, A. Tucker, and H. L. Reason. 

Such an ambitious scheme as the one above out- 
lined may not be suited to the constitution of the 
British Foundrymen’s Association, but the basic 
idea is sound, and could be made the foundation 
of a very valuable movement. It is, of course, 
understood that under pressure of war conditions 
most of the leading members of the Association 
feel that they can spare little, if any, time for new 
activities; but, nevertheless, it is now that an 
information bureau would prove its value, and if 
properly organised it would not entail much work 
on the individual. 


The Burning of Steel. 

fhe phenomena of burning are so little under- 
stood by practical men that considerable interest 
attaches to a paper recently read at a meeting of 
the Cleveland Institution of Engineers, by Mr. 
W. H. Cathcart, on ‘The Burning of Steel.’’ 
He expressed the opinion that the existing defi- 
nitions of burning were somewhat ambiguous 
and confusing. Dr. Stead had proved con- 
clusively that steel heated to above the point 
of incipient fusion might be restored if there 
was no intergranular oxidation present, and that 
there could be no restoration when the latter con- 
dition existed. It had been thought right to apply 
the term “ burnt” to steel in either of those con- 
ditions, but in his opinion it would be in the in- 
terests of practical men if some distinction were 
made. He suggested that they should continue 
to apply the term to all steel heated above the 
point of incipient fusion, but that they should dis- 
tinguish between the different kinds of burning. 
Broadly speaking, there were three different kinds 
or conditions of burnt steel:—(1) Burnt, meaning 
oxidised during heating; (2) oxidised during sub- 
jection to mechanical treatment while at a tem- 
perature above that of incipient fusion; and (3) 
heated to above the point of incipient fusion with- 
out oxidation. The oxidation to which he referred 
was intergranular oxidation, which could take 
ean only when the metal was heated excessively 

igh. 

The speaker the: proceeded to a consideration 
of what took place when a piece of steel was heated 
to an excessively high temperature. . When the 
metal reached a rel heat oxidation of the surface 
commenced, he exylained, and at first the oxida- 
tion took the form of thin scales which peeled off 
from the surface, ht presently the chemical action 
became so vigorou- that a portion of the metal dis- 
appeared. Then the metal began to froth up or 
boil on the surface, the surface layers becoming 
so liquid that the ««ygen from the air easily pene- 
trated, forming bubbles or blisters which burst, 
leaving cracks, or fissures, the walls of which were 
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covered with films of. oxide. This was true 
burning. A little reflection would show that after 
the steel had reached the point of incipient fusion 
the gradual heating would cause a corresponding 
lessening of cohesion in the bodies of the crystals, 
and that the stage at which the earlier small glo- 
bules formed would coincide with the development 
of the small cracks or fissures if the metal were then 
subjected to mechanical treatment. Further, the 
steel would fiy to pieces when the prolonged beat- 
ing had caused excessive liquidation at the boun- 
daries of the crystals, thereby reducing the force of 
cohesion to a minimum. Clearly, then, since there 
was a relatively large amount of carbon present in 
tool steel, and correspondingly of liquid surround. 
ing the crystal at the point of incipient fusion, 
that was the reason why high-carbon steel was so 
much more easily bvrnt than mild steel. 

Passing on to comsider the different ways in 
which steel could be burnt, and to distinguish 
between burnt steel which could be restored and 
that which could not, the speaker remarked that, 
first, there was the case in which intergranular 
oxidation must take place in the outer envelopes. 
This frequently occurred while heating too rapidly 
in a smith’s fire or when the flame impinged too 
sharply on the corners of the billets in the forge 
furnaces. If forged in this condition, steel would 
develop cracks on the surface, and would otherwise 
present a more or less roughly pitted appearance. 

In conclusion Mr. Cathcart instanced two cases in 
which there was no intergranular oxidation during 
heating. Two pieces of steel were placed side by 
side in a furnace and were carefully heated to 
above the point of incipient fusion in a non-oxidis- 
ing atmosphere. On removing one from the fur- 
nace and subjecting it to mechanical treatment, it 
would either develop cracks all over the edges or 
would break up completely. The cracks would per- 
mit the penetration of oxygen from the air, and 
again there was evidence of oxidation. What was 
the effect of allowing the companion piece of steel 
to cool down in the furnace to below the point of 
incipient fusion? They would find that it would 
work all right. The liquid burns, which were a 
direct cause of the cracking in the first piece, 
would have time to solidify again, and the steel 
would behave much the same as it would do if it 
were cooled down from the molten temperature 
for the first time in its life. 





CHROME-STEEL FOR MAGNETS. — In _ the 
report of the German Imperial Physico-Technical 
Institute for 1916, it is stated that 37 alloy steels with 
varying contents of carbon and chromium have been 
experimented upon, and a substitute for tungsten steel 
has been found for making magnets, as all the avail- 
able tungsten had been commandeered by the German 
Government for war purposes. Though not so good 
as are the best tungsten steels for the purpose, the 
chromium steel selected has given eatisfactory results 
equal to those of the more common tungsten steels. 


PREVENTION OF RUST.—A new rust-prevention 
process recommended for smal] machine parts is an ap- 
plication to the surface of the iron or steel of iron 
phosphates. After thorough cleaning, the articles 2ro 
immersed in a bath containing ferric and ferrous phos- 
phates, with a little manganese dioxide, and at boiling- 
water temperature they are left until hydrogen is no 
longer given off. The articles are then air-dried. when 
they may be treated with mineral oil, or painted, 
japanned. or otherwice finished. As the phospheste sur- 
face is attached chemicallv to the metal, no rust forms 
even in cracks in the paint. 
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Determining the Temperature of Liquid 
Steel.” 


By Cosmo Johns, F.G.S., M.1.Mech.E. 


rs 


It is a common experience that there is a marked 
thermal effect when liquid steel, flowing from the 
taphole of an acid open-hearth furnace, is suc- 
ceeded by the first flush of slag, which must have 
been at approximately the same temperature as 
the liquid metal. Viewed through blue glass the 
slag is much brighter than the steel. The differ- 
ences are considerable, and, as is well known, are 
due to the differences in emissivity of substances 
in different states and of various substances in the 
same state. If an observer is correctly placed, 
and watches a stream of liquid steel, reflections 
of light from the sun or an arc lamp can be seen, 
and it becomes evident that the surface of liquid 
steel possesses in a considerable degree the property 
of reflecting light. The liquid slag is less efficient 
in this respect. Now good reflectors are poor radia- 
tors, and the optical effect described confirms the 
thermal effect noticed with liquid steel and its 
slag. In the present writer’s experience optical 
pyrometers using monochromatic light have proved 
most useful. Dr. Burgess} has recently published 
a most valuable account of investigations made in 
several American steelworks, as a result of which 
he was convinced tHat the results obtained were of 
a sufficient degree of accuracy to justify the adop- 
tion of similar methods in steelworks practice. The 
best confirmation of this conclusion is that the 
use of pyrometers to record the temperature of 
liquid steel and slags has been a part of the regu- 
lar practicé of one British works for nearly four 
years, while no doubt similar methods of control 
have been used in other places in this country. 

Sources of Error and Accuracy Attained.—The 
use of measuring instruments, where a certain 
degree of accuracy is required, in industrial prac- 
tice calls for special precautions, otherwise their 
introduction might cause greater difficulties and 
variations than the methods they were intended 
to supersede. The optical pyrometer using mono- 
chromatic light gives very consistent results, pro- 
vided that certain conditions are observed. The 
liquid metal is best observed from a short distance, 
say not exceeding 12 feet, and at an angle as 
nearly constant as possible, for observations where 
the results are to be compared. Smoke and fumes 
absorb so much light that differences of as much 
as 40 deg. have been obtained between the wind- 
ward and leeward side of the same stream; observa- 
tions should therefore always be made from the 
clear side. There are slight, and not always con- 
stant, differences in the light emitted from various 
parts of the same stream; experience suggests that 
a field located in. the centre of the side of the 
stream exposed to the observer gives the most con- 
sistent results on the whole. Reflected rays from 
extraneous sources of light must be rigorously ex- 
cluded from the field. 

It was found that a skilled observer could, with 
the aid of blue glass, from observations of the 
steel as it poured from the furnace into the ladle, 
estimate differences of possibly 10 deg. and cer- 





* Read, November 7, before the Faraday Society. 
+ Technologic Paper, No. 91, Bureau of Standards, Wash- 
ngton, 1917. 





tainly 15 deg. apparent temperature; while men 
watching the pouring of the steel from the ladle 
into the moulds, where the increased viscosity,” 
due to decreased temperature, and other factors, 
rendered possible a greater precision in the esti- 
mate, could certainly distinguish differences of 
10 deg. apparent temperature. Any pyrometer 
adopted must therefore be capable of giving con- 
sistent readings with greater precision than 10 deg. 
As a matter of fact, a trained observer can, with 
a suitable instrument, obtain readings with a 
variation of 2.5 deg. + under very favourable con- 
ditions,} and this degree of accuracy is more 
than sufficient for effective control of the metal- 
lurgical processes employed. For each class of steel 
it is only necessary to determine—for the particu- 
lar casting me employed—the ‘‘ normal "’ tem- 
perature, when the steel is tapped from the 
furnace, which gives the best result. This “ nor- 
mal ”’ may vary as the process employed is modified. 
The measurements involved are therefore diver- 
gencies from the particular ‘‘ normal” adopted 
at the time, and as the range of variations in 
regular practice is small, no appreciable error is 
introduced by considering the differences in the 
pyrometer readings as temperature differences. 
The desirable temperature varies + 10 deg. 
apparent from the normal, and a very high per- 
centage of the casts do not appreciably exceed Ban 
limits. Temperature variations of + 20 deg. ap- 
parent give rise to serious difficulties, and + 15 
deg. apparent can be considered to be the variation 
admitted in practice. These limits are for special 
steels; they are wider for ordinary commercial 
steels. 

Temperature Distribution in the Furnace 
Hearth.—In view of the life of the refractory 
materials employed and of the fact that a layer 
of slag, composed of R.O. silicates, of some inches 
in thickness, intervenes between the bath of liquid 
steel and the flame employed for heating, the 
temperature distribution inside the hearth is of 
some interest. As all the heat received by the steel 
must pass through the covering layer of slag the 
surface of the bath must be at a much higher tem- 
perature than the steel itself, and the higher that 
surfate temperature the more rapidly will the 
metallurgical operations be conducted. On the other 
hand, the properties of the refractory materials 
employed impose a temperature limit which cannot 
be exceeded without endangering the stability of 
the furnace structure. The readings tabulated 
herewith were taken immediately after tappin 
with the gas shut off from the furnace walls, an 
just before tapping with the gas momentarily shut 
off for the surface of the bath. 

In order to correct the observed readings and 
convert them into degrees Centigrade it is neces- 
sary to assume a value for the emissivity of the 
interior of the walls of the furnace and for the 
surface of the slag. The difficulty is less in the 





t This is. of course. exceptional. but with the beat type of instru- 
ment readings can be reproduced with a variation*of 3 deg.+ 
whenever the conditions are suitable. [he routine readines can 
berepeated with a variation of something less than 5 JJle.g. +. 
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case of the slag than might be ant‘sipated, for in 
the acid process it is invariably covered—at the 
time the steel is ready for tapping—by a _peroxi- 
dised layer. Burgess assumed 0.53 for liquid oxide 
of iron; in this Paper an emissivity of 0.50 is 
assumed for the slag surface. The slag below this 
peroxidised layer, which is what is observed flow- 
ing from the taphole after tapping, possesses its 
own emissivity, which can be determined with 
some degree of accuracy by comparing the apparent 
temperature of the last steel observed to leave 
the taphole and that of the first slag to appear. 
These must have formed contiguous layers in the 
furnace, and be nearly at the same temperature. 
The assumption of an emissivity of 0.40 for the 
liquid steel enables that of the slag to be calcu- 
lated. As will be pointed out later, there is an 
appreciable temperature gradient in both steel and 
slag when in the furnace, and a comparison of the 
mean temperatures might import a considerable 
error. Seasoned silica bricks, which form the sur- 
face of the interior of the hearth, contain a con- 
siderable quantity of magnetic oxide of iron, and 
the face of the brick may be regarded as saturated 
with the molten oxide, with cristobalite grains pro- 
jecting through the oxide. Its emissivity is there- 
fore a doubtful value; an assumption that it is 
nearly the same as the molten oxide itself, though 
probably involving an error, can be corrected when 





acter of the gradient can be determined by obser- 
vations, at short intervals, of the stream first of 
steel and then of slag-as it issues from the tap- 
hole into the launder. After the first flush of steel 
has passed, and the smoke cleared away, >it is 
found that a sharp rise takes place between the 
first two observations, and that the rise is more 
gradual afterwards until the first streaks of slag 
appear, when another sharp rise occurs. With a 
bath 16 in. deep a total rise in apparent tempera- 
ture of 15 deg., extending over a tapping period of 
five minutes, is the usual experience. When the 
full stream of slag (with a probable thickness of 
4. in.) appears, a rp rise at the rate of 15 deg. 
in two minutes occurs. The extreme ends of the 
gradient remain unexplored. Typical readings of 
a flow of the duration stated would be:— 


Apparent tempera- 


ture near Time, a.m. 
taphole. 
Clear stream of steel os os 1465 10.31 
~ rh ty ain 1470 10.32 
a oa 1470 10.33 
pes ¢e 1475 10.34 
ne 1475 10.35 
Last steel .. pm 1480 10.36 
Clear stream of slag as ae 1495 10.37 
“ 2 - ae 1505 10.38 
Last slag .. “ ise we 1510 10.39 


The difference in the readings, for apparent 
temperature, of the last appearance of a clear 





















































Taste I. 
Position. Pyrometer readings with temperatures corrected for emissivity. 
=0.70 pw. e=0. 

Centre of hearth _{ Apparent temperature ..| 1600 1590 1615 1620 1625 1615 1610 | 1625 

si sas & ‘| | Corrected temperature C. 1704 1693 1721 | 1727 1732 1721 1715 1732 

| Centre of roof Apparent temperature ..| 1585 1600 1590 | 1600 1590 1575 1560 | 1575 

— ee Corrected temperature C. 1687 1704 1693 | 1704 1694 1676 1660 1676 

s Tapping side wall Apparent temperature ..| 1625 1625 1650 1635 1660 1650 1640 1660 

p\ Sappng Sue we | Corrected temperature C. | 1732 1732 1760 | 1743 1771 1760 1749 1771 

Port block where cas { Apparent temperature ..| 1645 1640 1655 | 1650 1665 1665 1650 1670 

last entered Corrected temperature C. 1755 1749 1766 | 1760 1777 1766 1760 1783 

2 4 Apparent temperature ..| 1635 1635 1640 1650 1625 1640 1630 1645 

ae tet | Corrected temperature. | 1743 | 1743 | 1749 | 1760 | 1732 1749 | 1738 | 1755 
S } | Qa po cereme ae 

‘2 (| Surface of bath before ‘ Apparent temperature ../ 1625 1595 1635 1645 1660 1635 1640 | 1665 

rf ( tapping ( Corrected temperature C. | 1754 1719 1766 | 1777 1794 |% 1766 1771 | 1800 





a better value has been experimentally* deter- 
mined. It is noteworthy that a very pure silica 
sand, 99.45 SiOz, can occasionally be melted on 
the surface of the bath into a viscous mass of fused 
silica, that wraps itself round the tool employed to 
withdraw it from the furnace. It is not often that 
the temperature necessary to accomplish this can 
be achieved. It is very probable that a tempera- 
ture nearer 1,850 deg. C. than 1,800 deg. C. is 
necessary. 

Temperature Gradient in. the Bath.—From 
Table I. an average temperature for the surface 
of the bath may be assumed as 1,625 deg. apparent 
=1,753 C., in which case an assumption of 1,470 
deg. apparent=1,615 deg. C. for the average tem- 
perature of the steel would be in accordance with 
experience, This indicates a pronounced tempera- 
ture gradient in the bath, as might be anticipated 
from the mode of heating employed. The char- 





* When a natch of new silica bricks in a “seasoned” wall is 
comnared with the adjoining old bricks a marked difference in 
apparent temnerature, about °% deg..can be observed. If the 
emissivity of new silica bricks at abont 1650 deg. could be deter- 
mined, the other emissivities couid be calculated. 


stream of steel and the first full stream of slag 
varies with the time interval between the read- 
ings. For the same cost the apparent temperature 
at the end of the launder at 10.34} was 1,470 deg. 
apparent, while the reading for the slag at the 
same poiut at 10.39} was 1,510 deg. apparent. The 
slag temperature obtained at the end of the flow 
will represent a layer that was not far from the 
surface of the bath before tapping. Some diffi- 
culty has been experienced in determining the 
emissivity of these acid slags. Burgess found 0.65 
for his dark slags, but this would give values much 
too low for the acid slags discussed in this Paper. 
For the present it will be best to record the facts 
as observed and postpone a discussion until fur- 
ther investigations have been made. A difference 
in apparent temperature of 40 deg. at the end of 
the launder is the average for a large number of 
casts. With this difference at the point where the 
observations were made the slag would represent 
the higher and thus very hot layers, while the steel 
temperature recorded would be an average. 
Variations in the Stream.—As the stream that 
leaves the end of the launder is on the whole the 














most convenient for observation, it was necessary 
to determine whether all parts of the stream gave 
the same readings, and whether distance was a 
factor to be considered. Readings from a con- 
siderable distance were nearly always low owing 
to the difficulty in filling the field, and the effect 
of smoke and vapour, and afforded no compensat- 
ing advantage. The stream itself gives varying 
readings both for slag and steel even when a full 
field is obtained, and here again it is perhaps 
better to state the facts and postpone a discussion 
of the probable reasons. The centre of the ex- 
posed side of the stream gives a lower reading 
than the bottom when observed from the side, at 
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the ladle reading and that of the steel that issues 
last from the taphole the difference will be greater 
than if made with an earlier reading. The most 
consistent results will be obtained if the compari- 
son be made with the standard readings at the 
launder end. The mean of a large number of 
observations was 30 deg. apparent. This is the 
stage at which the greatest thermal loss occurs, 
and affords the most convenient datum point from 
which the subsequent losses can be calculated 
The turbulence within the ladle is always causing 
the contents to be well mixed by removing the 
cooling layers from the bottom and walls of the 
ladle. The loss though considerable is not more 








Taste II. 
| Position. | Pyrometer readings uncorrected. A=0.70 u. 

Top / 1465 | 1470 | 1470 | 1460 | 1475 | 1470 | 1470 | 1475*| 1460 | 1480* 
Observations | Steel Middle 1475 | 1475 | 1470 | 1460 | 1485 | 1475 | 1475 | 1470 | 1465 | 1475 
of stream at Bottom 1480 | 1480 | 1475 | 1465 | 1490 | 1480 | 1480 | 1475 | 1470 | 1475 

end 0 } | | 
launder. Top 1515 | 1515 | 1510 | 1505 | 1515 | 1515 | 1510 | 1510 | 1500 | 1515 
Slag Middle 1515 | 1520 | 1515 | 1505 | 1515 | 1515 | 1515 | 1515 | 1505 | 1515 
Bottom | 1520 | 1525 | 1515 | 1510 | 1520 | 1520 | 1515 | 1515 | 1505 | 1520 





* Deoxidised in ladle. 


an angle of about 45 deg. with the axis of the 
launder, both for slag and steel, except when the 
deoxidisers are added in the ladle instead of the 
furnace, when the top of the exposed side often 
gives higher readings than the middle and bottom. 
The steels that have not been de-oxidised before 
entering the ladle often have a film of oxide on 
the upper surface which has a higher emissivity. 
On the whole, having regard to the fact that the 
purpose for which the routine observations were 
made was to determine divergences from a normal, 
the centre of the exposed side of the stream nearest 
the end of the launder gave the best results and 


Taste III. Pyrometer Readings Uncorrected. a—0.70z. 


than would be expected. Once the liquid steel 
has been covered by its protecting layer of slag 
the thermal losses rapidly diminish. The most 
accurate way to determine the losses during the 
casting operations is to observe a plane surface of 
the liquid steel when possible, or streams whose 
exposed surface has a considerable radius. 
Observations of a broad stream of steel falling 
over the open end of a spout, placed between 
ladle nozzle and mould, give very consistent read- 
ings if a skimmer be used to prevent any oxide 
floating into the field of the pyrometer. If the 
observations are made on the surface of liquid - 
























































| Apparent temperature showing effect of oxide film (steel, clean surface e=0.40.) 
| (oxide film e=0.53.) 
Time when App: t ; 
observations | temperature Surface of steel in trough. Apparent Surface of steel in ingot 
Group of moulds. oneach of steel from temperature moulds. 
group com- | ladle nozzle. | Centre near Inter- | Oxide film | of steel from 
menced. stream from| mediate. near end. | trough nozzle| Centre. Side. 
| ladle. | 
‘ 6.20 1400 | 1395 1425 1440 1380 _ — 
‘irst } 
6.25 1398 | 1400 1435 1440 1395 1390 1425 
Second 6.31 1396 | 1390 1430 1440 1390 | 1390 1425 
Third 6.36 1394 | 1895 1430 1435 1390 =| 1390 1425 
Fourth 6.42 1392 } 1395 1430 1435 1888 | 1385 1420 
Fitth 6.48 1390 1390 1425 | (1485 1386 1885 1420 


was adopted as a standard. A full stream of slag 
nearly always gave higher readings at the bottom 
edge of the exposed side than either middle or top, 
the exceptions being when bottom and middle were 
the same. Table II. is a record of consecutive 
costs. 

Thermal Losses.—There is a sharp drop in the 
readings when the clean.surface of the steel in 
the ladle is compared with the stream flowing 
from the taphole. For an accurate determination 
of this difference it is necessary to recognise the 
gradual rise in the stream that issues from the 
taphole, for if the comparison be made between 








steel in a small trough, feeding two or more 
moulds, the conditions are more complex. The 
stream from the ladle nozzle appears dark when 
compared with the plane surface of steel in the 
trough as background, and the plane surface 
apparent temperature is higher than that of the 
steel falling into it. If the plane surface be care- 
fully explored it is found that the clean area near 
the falling stream is the same apparent tempera- 
ture as the stream itself, as it should be in such 
a small trough, but as the field under view is 
shifted along the surface towards the end of the 
trough the apparent temperature steadily rises 
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owing to the growth of a surface film with higher 
emissivity, until near the end an oxide layer is 
reached with a much higher apparent tempera- 
ture. The apparent temperatures tabulated in 
Table III. illustrate this very well. The ladle 
observations from the same cast are given in Table 
IV. 














Taste IV. 
Temperature. 
Time Remarks. 
Apparent. Corrected. 
, Deg. 
6-10 1450 1592 
6-11 1460 e=(0.40 
6-12 1460 f 1602 A=0.70 uw 
6-13 1460 











The Open-hearth Furnace as Pyrometer.—Sur- 
prise is sometimes expressed that workmen can 
control their furnaces within the narrow tempera- 
ture limits demanded by good practice in open- 
hearth steel manufacture. It so happens that the 
furnace is a by no means inefficient pyrometer. 
The long flame reaching nearly, if not quite, the 
length of the furnace, when using producer gas of 
regular composition, is Sa of constant 
temperature and hotter than the walls and end 
blocks of the furnace. When the furnace tempera- 
ture rises so that the flame cannot be distinguished 
from its background, the melting range of silica 
bricks has been reached, and if the temperature be 
maintained their fusion would result. The flame 
is therefore shortened until the temperature of 
the bricks becomes reduced and the flame can be 
distinguished. The control is therefore effected 
by noting the difference in apparent temperature 
of the flame and the exposed surface of the furnace 
walls and end blocks. 

Conclusions.—In the manufacture of acid open- 
hearth steel a trained observer using a correct 
type of pyrometer can obtain readings of suffi- 
cient accuracy, when the necessary precautions are 
taken, to secure effective control of the process. 
Under the most favourable conditions the 
apparent temperature can be read to within 
3 deg.+ and under normal conditions to less than 
5 deg. +. As divergences from a determined 
‘* normal ” are sufficient for this control the pyro- 
meter’s readings can be used to determine tem- 
perature differences without importing any serious 
error. 

The most suitable instrument is an optical pyro- 
meter using monochromatic light 0.654, which 
it is suggested should be adopted as a standard. 
It should have a scale that can be read, under 
industrial conditions, to 2 deg. 

The thermal losses are small once the steel has 
been covered with slag in the ladle after the first 
five minutes. 

The most consistent results are obtained when 
observing plane surfaces or curved ones with a 
large radius, provided that they are not con- 
taminated with molten iron oxide. 

Observations on clean surfaces of liquid steel can 
only be made when the steel is in motion. Any 
determination of apparent temperature will there- 
fore only refer to the particular surface that was 
observed at the instant the reading was made. 
All such moving surfaces are either rising or fall- 
ing in temperature, so that the relative time at 
which the observation was made is an important 
factor when comparable results are desired. 


Official Pyrometer Corrections to add to Pyro- 
meter Readings for Emissivity. 
Calculated from the formula— 


_C log Es1_1 )" 
log 10.= er os (7 s 
Wave-length=0.70.; e=emissivity; C=constant, 
14,500 ; E=Napierian base, i.e., log E=0.48438; 


T=true temperature absolute; S=observed tem- 
perature absolute. 


Corrections to add to Pyrometer at Various Tem- 











peratures and Emissivities. «0.70. Pyro- 
meter using Red Light. (S8.F.B.) 
Temperature observed. 
Emissivity. \ 
1350 | 1400 1450 | 1500 | 1550| 1600} 1650 
deg. | deg. | deg. | deg. | deg. | deg. | deg. 
0.40 125 134 142 151 160 169 179 
0.50 93 99 105 112 118 125 132 
0.60 68 72 77 81 86 90 95 
0.65 57 60 64 | 68 72 76 80 























* The formula is taken from Technologic Paper, No. 91, Bureau 
of Standards. 





A HUGE CASTING ON THE RAILWAY.—What 
is stated to be the largest metal casting ever produced 
in this country was recently conveyed from Mr. C. W. 
Taylor’s North-Eastern Foundry, South Shields, to Sir 
W. G. Armstrong, Whitworth & Company, Elswick 
Works, Newcastle-on-Tyne. ‘The weight of the casting 
was calculated to be 85 to 90 tons, and was the largest 
item of an order for cast-iron blocks, which also include 
two 60 tons and one 71 tons. Three North-Eastern 
Railway 40-ton flat ge were selected to carry the 
load, which rested on the centre wagon, and by means 
of timber and steel beams well braced together, a por- 
tion of the weight was transferred from the centre 
wagon to each of the two outside carrying wagons. 
Two additional 20-ton trollies were required to com- 
plete the arrangement, one at each end, and acted as 
runner wagons for the ends of the levers, from which 
balance weights were suspended. The arrangement 
proved entirely satisfactory, and an average speed of 
5 m.p.h. was made. 


NICKEL STEEL.—Mr. S. W. Parker, in a recent 
number of “ The Iron Age,’’ describes the results of ex- 
periments made in the testing department of the 
Bethlehem Steel Company at Steelton, Pa., in 
order to determine the best annealing tempera- 
tures for two grades of 3.50 per cent. nickel 
steel, generally used for forgings. The test, bars 
were forged down to 1 in. square by 6 ins. long from 
two 4 x 4-in. billets of different es. The minimum 
hardness and tensile stren were obtained by an- 
nealing at between 1,250 and 1,350 deg. Fahr., at which 
temperatures the structure had only started to break 
up and refine. The property most affected by anneal- 
ting is the elastic Fimit. is was increased from 
41, Ibs. in the unannealed bar to 50,000 Ibs. per . 
—— in. in the bar annealed to 1,400 deg. Fahr., in 
which the in was the finest in the series. This in- 
crease. in elastic limit by refinement of grain plays an 
important part in annealing forgings, expoutelt when 
high elastic limits together with good ductility are 
specified. The best combination of physical ies 
in the case of 3.50 per cent. nickel steel of 0.22 per cent. 
carbon is obtained by annealing at a temperature rang- 
ing between 1,400 and 1,450 deg. Fahr. A similar 
series of tests on nickel] steel of 0.41 per cent. carbon 
indicated a general similarity in the properties. For this 
steel the best combination of physical properties is ob- 
tained by annealing at between 1,350 ro 1,450 deg. 
Fahr., the minimum temperature. being lower than fn 
the case of the 0.22 per cent. carbon steel. 
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Relationship Between Drawing-Office, Pattern- 
Shop and Foundry.” 





By J. Shaw. 





The question of design is intimately connected 
with various foundry problems; and has been con- 
stantly referred to in many of the papers read 
before this Association. Very few draughtsmen 
appreciate the many difficulties with which the 
foundryman has to contend. It is essential that 
the designer keep in mind the cooling processes 
through which the casting must pass, and the 
effect which will be produced upon any member if 
it is cooled faster or slower than other parts of 
the casting. I believe there are in actual work 
many castings of doubtful reliability, owing to 
internal strains and lack of harmony in their con- 
structive elements. The usual drawing-office 





Fie. 1.—Disc CRANK THAT 
IN TRANSIT. 


‘* Figp~’ 


assumption, that sections of castings are regarded 
as beams in tension or compression as the case 
may be, and their strengths calculated accord- 
ingly, takes no note of the casting passing from 
the molten to the cold condition, and ignores the 
stresses set up by unequal contractions, so that 
some members that were expected to be in tension 
are actually in compression and vice versa. There 
are three points to which designers should give 
their attention. 

(1) Faulty design, which may be sub-divided 
into designs that cause undue stresses through 
cooling strains, and others that cause unsound 
places in important points, through excess metal. 

(2) The attempt to save joints by asking for 
castings that are both expensive and risky to make, 
out of all proportion to the saving effected. 

(3) Simplicity of design from the moulding 
standpoint, and needless alteration of design in 
small details that causes new tackle to be made, 
and adds to the cost of production. 

Taking the points in sequence—I know it is not 
always possible to avoid quick changes from thin 
to thick sections, and it is here the knowledge of 
the foundryman must come to the rescue. But 
while it is possible to meet these conditions by the 
use of denseners, baring, alteration of position of 
runners, etc., engineering design is at its best 
when its shapes are at once suitable for its in- 
tended purpose, and easily #nd cheaply produced. 
That faults of this sort are common at present we 
all know, and perhaps three that recently came 
before me will best illustrate this. I was asked a 
few weeks ago to quote for a number of marine 
condensers with the cylinder columns cast to them. 
To quote Mr. Mayer, this is ‘‘ perhaps one of the 


* Read before the Birmingham Branch of the British Foundry- 
men’s Association, October 27, 1917—Mr. A. Harley in the chair, 








most fruitful sources of breakdown at sea,’’ and 
which I thought had been done away with; yet it 
cropped up again in what I presume was the design 
for a standard boat. 

Another example is a baffle plate about 3 ft. 
diameter, the outer edges 4 in. wide by 1 in. thick, 
the perforated portion being } in. thick. Several 
** fled ’’ in the machine-shop, but the difficulty was 
overcome by running in the centre, and baring the 
outer edge both top and bottom. In this case 
there was no reason why the middle of the plate 
should not have been thicker and saved the cooling 
strains. The third example, while the design was 
not so bad, illustrates the strains set up that do not 
akways show at once. A large disc crank (Fig. 1) 
was cast in the ordinary manner, and after lying 
about for a few days was shipped off to its destina- 
tion. It arrived there short of a piece which 
weighed nearly two tons, and which was found by 
the platelayers on the line, the internal strains hav- 
ing been so great that the piece jumped clear of 
the wagon. 

That design is responsible for many leaky and 
porous castings is common knowledge, and the use 
of large fillets and brackets is often a source of 
weakness rather than strength. The effect of these 
fauits is exaggerated in steel. It may be taken 
for granted that where there is a thick section, 
that portion of metal will be the last to set, and 
will act as a feeder to the other parts, leaving a 
void, or at least a spongy place that denseners do 
not always overcome. Often a little modification 
in design would alter this. Practical illustration 
will best show. We made a number of 8-in. bend 

















Fie. 2.—CrossHEAD, sHOWING Sponey Pace, 


AND ALTERATION. 


pipes, which evidently fitted up to 10-in. pipes at 
one end. The diameter of the flange was simply 
increased, and a large fillet put in nearly to the 
edge of the bolt hole. There is little doubt the 
metal was not solid there, and it was only after 
rusting up that they stood the water test, yet we 

were not allowed to alter it. 
Fig. 2 shows a crosshead casting that gave 
trouble, the portion B often being spongy when the 
B2 
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thread was cut for the piston-rod at C. The 
remedy was found by coring out, as at D in the 
lower sketch. ~ 

Another case was the middle portion of a cylinder 
of a plunger pump. In this style of pump, two plun- 
gers work in opposite ends of the barrel, and there 
is a partition cast in the centre. This thick par- 
tition caused a porous place which the acid water 
from the mine quickly ate away, necessitating the 
renewal of the cylinder every few weeks. Making 
the partition thinner and strengthening with thin 
ribs did away with the trouble. 

A rather remarkable instance of the effect of the 
crystallisation of metals was given by Gilmour, as 
shown in the following illustsation. Fig. 3 is the 
section of a slide valve cylinder, through the centre 
of the exhaust port. The design looks all right at 
first sight, but in practice and ry! it is wrong, 
as the heavy body of metal at AA is longer in cool- 
ing than at each side, and the crystals are formed 
in opposite directions to each other, causing a weak 
plane at this point. After the engines had been 
running for some time, quite a large number 
cracked here and led to legal controversy regard- 
ing the quality of the metal. With the quick recur- 
rence of the fault, the design was altered, as 
shown, BB in the right-hand sketch, and no fur- 
ther trouble was experienced. 

Turning to the second point; while, without 
doubt, there are advantages in having as few 
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Fic. 8.—CRYSTALLISATION oF Meran In CYLINDER. 


joints in a machine as possible, to lessen fitting 
costs, and also to lessen the risks from vibration, 
ete., often the added costs and risk in the foundry 
are out of all proportion to those F seueon Recently 
a set of steam pipes was urgently wanted for a 
munition works. Some of the bends were about 
8 ft. long and 4 ft. on the other leg, and only 
10 in. diameter. These not only would have had 
to be made in a 24-in. box, but increased the risk 
of the core lifting between the chaplets, and, as 
is known, there are no means of calipering a long 
bend of this description. Several of the remain- 
ing pipes had long double bends, costing about £5 
per ton for patterns alone. These were quite long 
enough to have been cut in two and made as two 
ordinary angle bends. As a quick delivery could 
not be promised as received, the position of joints 
in the whole range was altered, thus proving there 
was no real reason for these extreme sizes. 
Reverting to the condenser above-mentioned, 
this is what Mr. Mayer calls ‘‘ the greedy design, 
where a part of an engine is made to answer a 
double pu ” A casting we made a number 
off with quite satisfactory results, was altered to 
have the branches cast on, instead of studding short 
bends to their pesition. This made a simple mould 
into quite a complicated one, necessitating either 


drawback or blocking out for cores, either way doub- 
ling the cost and risk. The metal was only 4 in. 
thick, and there was no means of seeing if the long 
branch core crushed or knocked a piece off the 
mould in lowering in. Whether the alteration was 
worth it is an open question; certainly it made a 
simple job a risky one. 

Coming to the third point, I know the drawing 
staff are often compelled to make slight altera- 
tions to meet the wishes of the consulting engiheer, 
but if both realised, to take a recent instance, that 
altering the position of the feet and slightly 
increasing the size on the same size condenser, 
increased the moulding price by £1 per ton in 
tackle alone, the question would receive more con- 
sideration. There are many cases where a little 
more thought in the drawing-office would simplify 
the design with regard to both pattern and mould- 
ing without sacrificing either its usefulness or 
strength. 

The foreman pattern-maker and the foreman 
moulder are each apt to want to do things in a 
way that may not be for the best interests of the 
other party, nor, which is of far more importance, 
for the best interests of the firm. It is quite 
natural the pattern-maker should wish to make a 
pattern in such a way as to refiect credit on him- 
self, or to save money for the department he 
manages. This being so, he is apt to insist on 
certain things against the wishes of the moulder. 
This friction is fatal to maximum production. We 
may not eliminate all friction, but it may be 
materially reduced by a judicious exercise of 
reasonableness and common sense. Both men 
should meet on a common plane; one should not 
expect too much from the other. The moulder 
should not expect the pattern-maker to put several 
unnecessary hours’ work upon a pattern, when he 
can accomplish the same result in much less time; 
neither should the pattern-maker slight his part of 
the work, which may be done in a multitude of 
ways, thereby entailing extra work, of a more or 
less difficult character, on the part of the moulder, 
sometimes resulting in an inferior casting, which 
reflects no credit on either. 

The chief consideration should be as to how the 
pattern may be made so as to produce the casting 
at the least cost, everything being taken into 
consideration. This may be an entirely different 
question from any of the following :—How can it 
be made to last the longest? How can it be made 
so it will not warp out of shape? How can it be 
most cheaply made? How can it be made to give 
the truest castings? Fulfilling the requirements 
of the first question may also be the best for some 
of the conditions the other questions suggest, but 
that is a matter that will adjust itself if the first 
governs the policy. 

The cost of pattern-maker’s work is part of the 
cost of the casting, just as much as the cost of the 
pig-iron, so if a nice mahogany pattern will be 
best, it should be made, sparing neither materials 
nor labour. A chunk of wood and a few minutes’ 
work with a band saw may be good enough for the 
next casting, and a neg one may have to be made 
every day. 

It has been frequently stated in our meetings 
that the moulder should have the last 7 as to the 
way a pattern should be jointed for moulding, etc., 
and with this dictum I am quite in accord, if the 
moulder has that knowledge of mechanical draw- 
ing to see @ complicated blue-print how he 
wishes to mould the job, where to joint it, and 














THE FOUNDRY TRADE JOURNAL. 21 





where to put draft, etc. I have a few very good 
moulders, but not one of them can give me any 
assistance, either as to method of making or time, 
from seeing a complicated drawing. Every 
moulder with any ambition should take a course in 
machine drawing, or, perhaps, better still, take 
up the problems in solid geometry as far as ‘‘ Sec- 
tions by oblique planes.” He will find the latter 
quite as interesting as a game of chess, and few 
drawings would puzzle him afterwards. I know 
these things demand sacrifice, but to my mind it is 
of more importance than a course in metallurgy. 
The time to say how a pattern shall be moulded 
and jointed is not after it has been made, but 
before it is started. 

Fig. 4 shows a case of extra cost to pattern-shop 





Fic. IN GREEN SAND. 


4.—Pors Casr 


and little saving in the foundry. It was intended 
to make these pots in loam, but every loam 
moulder and stove was fast for three months, so 
the work was done in green sand to get these cast- 
ings out with the rest of the order. The pots were 
8 ft. diameter and 4 ft. deep, with metal 2 in. 
thick. The thickness of wale precluded building 
the pattern in wood, so it was carefully struck up 
in loam, giving } in. taper in the length, that is, 
the thickness at the flange end was made 11-16 in. 
and tapered to 13-16 in. at the top. A shoulder 
was cast to receive the flange. With careful 
fettling and varnishing we obtained very satis- 
factory results. It is obvious the chief difficulty 
lay in making the green-sand core to stand up 
against the grip of the metal, and yet vent freely 
enough not to ‘‘ flutter ’’ when the metal covered 
the bottom of the pan, which was cast with the 
bottom upwards. The procedure was as follows : 

Below the shallow drag a good ash bed was made 
and carried outside the , Ba part. The loose flange 
was next levelled with the edge of the box to 
receive the iron pattern. To help the vent to get 
away easily, a perforated pipe (an old corebar 
about 14 in. diameter by 3 ft. long) was set up in 
the centre of the flange, the lower end going into 
the ash bed. The iron pattern was noel into 
the flange. To give the core stability, stakes about 
1 in. diameter by 4 ft. long were driven down, and 
outside these }-in. hoops at various intervals as the 
ramming up of the core proceeded. About 6 in. 
from the top of the core, the sand was mixed with 
a certain proportion of sharp sand to help the vent 
from the covered end. The outer box was in two 
pieces, a deep piece (part of an old pipe pit box) 
and a shallow piece about 11 in., which we cast 
to make up the correct depth. The latter had an 
internal flange to carry the sand. We had an 
experience with these castings that illustrates how 
little things upset a moulder’s calculations. The 








casting was run with two 1j in. diameter gits, 
with sprays cut into the bottom flange. The first 
casting was all right. The second blew badly, and 
it was concluded the outlet from the core did not 
take the air off quickly enough, as it was only when 
the mould was full there was any sign of a 
‘* flutter.”’ The outlet was again increased, and 
the third casting was quite right. The fourth was 
again bad in the same way as the second. The 
moulder was quite discouraged, so some time was 
spent going over each operation. It was noticed 
that the flange of the branch, which was the highest 
point in the mould, was solid, but that both gits 
were blown for some inches below the casting; but 
even with this information I doubt if anyone can 
just put their finger on the cause of the failure. 
The gits ran from the top to the bottom of the 
mould. To stop the pressure of metal bursting 
these, cups were rammed up round the git as the 
ramming up proceeded. Our usual practice is to 
take the short pieces cut off the vertical pipes that 
give solidity to these castings, pieces anything up 
to 6 in. long. These were used in the shallow 
bottom ring, but when the deep piece of the box 
was put on, owing to the difficulty in ramming 
and fixing these short pieces, a long piece of 4-in. 
pipe was put round each runner. The whole of 
the trouble came from this source, as the gases 
could not get away, and once the casting was up 
the metal in the down gits began to kick, and 
drained some of the metal from the casting. The 
reason the first and third were right I can only 
think was due to light ramming in the 4-in. pipe 
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round the git, and the air forcing itself out with- 
out creating a disturbance. 

In the case of a similar casting the core was 
bricked up on loam, but was cast the same way, 
bottom up. When the casting was nearly full the 
vent was lighted, and, of course, the explosive 
mixture formed inside the core burst the core. 
Either the core should have been filled with hay 
or shavings, or the vent pipes carried further 
away, so that no spark could fire it. The latter 
was done in the case mentioned. 

















THE FOUNDRY 


TRADE JOURNAL. 





Discussion. 

Mr. Haruey said that one important point was 
the number of castings that had to be made from 
one pattern, Where the work was largely repetition 
work his firm spared no expense on the patterns, 
stripping plates and core boxes, because they felt 
that all the money that could be spent in that direc- 
tion was repaid by advantageous production. They 
believed in bringing the cost of the work to the 
lowest possible point, and that from this point of 
view it was worth while to spent money upon the 
patterns. Founders who were doing outside work 
no doubt often had patterns sent to them in very 
bad condition, and perhaps not made properly, 
and were in a rather difficult position; they could 
not lay down the law to the customer, but had to 
put up with some things for fear of losing the job. 
Still, he thought foundrymen should make a strong 
stand with regard to patterns, for there was no 
satisfaction in trying to mould from badly made 
and badly designed patterns. At his works they 
had a great advantage in having the designs sub- 
mitted to the foundry department before the pat- 
terns were made. They had an opportunity of con- 
sulting with the designer, and any suggestions that 
they made which did not interfere vitally with the 
design were accepted. They did not take so much 
trouble when the work was in the experimental 
stage, but the moment a job was standardised 
every care was taken to adapt the design as far as 
possible to foundry conditions. He thought that 
the foundry management should be entirely respon- 
sible for patterns for standard work. 

Mr. F. J. Coox said it was wrong that men were 
allowed to be all their lives designing things to be 
made in a material of which they knew nothing. 
No doubt if they could get draughtsmen to take 
some interest in such matters as the crystallisation 
of cast iron they would get very much better re- 
sults. Mr. Shaw had drawn attention to two or 
three things bearing on this question of crystallisa- 
tion. He (Mr. Cook) sketched one or two cases 
which were very apparent to the foundryman but 
were very often missed by draughtsmen. Ribs. 
as usually designed, were invariably a form of 
weakness. A rib very often weakened the casting 
by an amount greater than the additional strength 
it was introduced to give. By cutting out in the 
design some of the solid part so as to make a flying 
buttress rib of it, the weakening of the casting 
could be avoided. In the case of a stuffing box, 
say in a cylinder cover, the designer would place a 
number of ribs all round for the purpose of 
strengthening the casting. But if these were made 
solid the result would be that they would have the 
ribs pulling in different directions owing to the 
enormous mass of metal. This could be avoided ty 
making the ribs open. He quite agreed with the 
Chairman that the patterns should be made to 
agree with the conditions laid down by the foun- 
dry. That, however, as Mr. Shaw had told them, 
involved another condition, namely, that they must 
be quite sure that the foundryman was in the posi- 
tion to state properly what he wanted. His own 
view was that the pattern room should be regarded 
as having the same relation to the foundry as the 
tool room had to the engineering workshop. Manu- 
facturers would give any amount of time and 
trouble and expense to maintaining an up-to-date 
high-class tool room, whilst they grudged any time 
or money spent on patterns. 

Mr. J. G. Donson said that in regard to making 


large castings in dry sand from patterns, they were 
made in strong sand, which was practically loam; 
but such as the one Mr. Shaw had mentioned 
would, he thought, be safer and less costly if swept 
up in loam. Since the advent of rubber tyres, and 
for the last five years, he had been making motor 
tyre moulds in loam, and nearly every mould dif- 
ferent, so that the cost of patterns would be heavy. 
These moulds weighed from 6 to 14 ewts, per set 
of three castings. They were made in loam at 
practically less than the cost of patterns. More- 
over, these moulds had to be turned and polished 
and engraved, and when they were made in loam 
and thoroughly dried they gave what was required 
with more certainty than could be obtained with 
sand moulds. 

Mr. E. N. Wricurt said the lecture would be valu- 
able if it did nothing more than lead responsible 
men in the different departments of their works 
to drop their individual fads sometimes and seek 
to work together for the of their concern, 
and to adopt whatever method would be of the 
greatest profit to their firm. He himself had often 
seen cases where two or more departments, being 
distinct, each had considered the work from its 
own point of view instead of bringing their indi- 
vidual knowledge into the common stock with a 
view to adopting a method which would be most 
suitable for successful and economical production. 
The points of view of men engaged on what might 
be called jobbing work and of those engaged on 
repetition work were, of course, quite different, 
and very often, no doubt, the pattern which could 
be made at the least expense was the most suit- 
able where only a few castings had to be made 
from it. 

Mr. R. Bucnanan agreed with Mr. Wright that 
whilst the departmentalising of large works was a 
necessary thing it brought in its train what might 
be called departmental jealousies. When the 
head of a department knew that he was going 
to be faced at the end of the year with certain 
figures, he strove for all he was worth to keep 
within those figures, whereas the man who was 
sure of himself took a larger view and kept in mind 
the ultimate benefit of his firm. 

Mr. Cuartes B. Ros said that a good deal of the 
fault in regard to co-operation was due to manage- 
ment. The designer was placed in the position of 
a staff man and satel mel himself far superior to 
anybody in the works. It took just as much brains 
to make the patterns after one had got the draw- 
ing as to make the drawing, and it took just as 
much brains and skill to make the casting after one 
had got the pattern. His firm made a practice of 
having the heads of all the departments together 
once a month for consultation. An opportunity 
was thus afforded for the heads of the founding 
department to explain to the designer what could 
be done and what could not. 

Mr. D. Cresswett said he had noticed a great 
number of draughtsmen who never went into the 
foundry or the pattern . This was a fruitful 
source of faulty design so far as pattern shop and 
foundry were concerned. Where a section was set 
out which would be detrimental to the casting this 
should be pointed out to the draughtsman, who in 
most cases could alter his design to suit the foun- 
dry requirements. ; : 

Mr. Suaw, in reply, said that he was quite in 
agreement with Mr. Harley that under such condi- 
tions as Mr. Harley was accustomed to the cost of 
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patterns was of little moment. But where only one 
casting was required the cost was a vital matter. 
He had to thank Mr. Cook for his notes and 
sketches on the effect of crystallisation. Several 
speakers had laid stress on the need for co-opera- 
tion between the departments and meetings to dis- 
cuss best methods. That was quite right if each 
member were qualified to give satisfactory reasons 
for an alteration, and could see exactly how to 
make the casting from the drawing submitted. For 
this reason, he had emphasised the importance of 
moulders and patternmakers making a study of 
machine drawing. The former should study the 
subject not for reading the drawing but in order 
to be able to locate any weak spots in construction 
which, from their experience with castings, they 
knew would be points of weakness if the casting 
were made as set out in the drawing. 








The Foreman Patternmaker. 





By James Epear. 


Efficient foremen patternmakers are always diffi- 
cult to get, and troubles are like mushrooms in 
the first days after the craftsman’s promotion. 
There are qualifications necessary for all foremen, 
such as tact, firmness, and an extensive practical 
experience, but there are besides special qualifi- 
cations which the aspiring patternmaker should 
have. 

lt is true of the benchman, but it is more true 
of the foreman, that he should be a capable 
draughtsman, have a good knowledge of moulding, 
and know the limitations of the various machines 
which finish the castings. It is not sufficient for 
him to be able to read a drawing; he ought, if 
necessary, to be able to make sketches from old cast- 
ings, and a familiarity with isometric projection 
is invaluable. Isometric projection is very simple, 
and should be more used in the pattern-shop than 
it-is. All workmen are not clever, and it is so 
much simpler to make an isometric sketch, or 
even a picture view, than to explain a difficult 
job. It helps the unimaginative craftsman to 
visualise the finished work for himself, and a great 
deal of time is wasted by the average man trying 
to see the pattern as it will be when finished. 
This power of visualising things is also a great 
help when considering the moulding of a pattern. 
It is so much easier to think in the concrete than 
the abstract, and if the foundry conditions are 
ever present in one’s mind the construction of 
the pattern is simplified. It is a pity that pattern- 
shop apprentices are not afforded the chance of 
acquiring first-hand practical knowledge of mould- 
ing, so that they could get in a year or two what 
usually takes many years of close observation. 

Good machines in the pattern-shop should be in- 
sisted upon. Managers often seem to think, prob- 
ably because patternmaking is primarily a hand 
craft, that machines in the pattern-shop are not 
very important. The truth is, that an initial 
expenditure on machinery is soon repaid. As 
important as having the machinery is the econo- 
mical use of it. A foreman can see a great deal 
as he walks about the shop, and if the men and 
boys know that he has a jealous regard for the 
machines, carefulness for them will become a habit. 
The breaking of bandsaws, the cutting of nails, the 
‘‘lipping ” of planing-machine knives are nearly 
always avoidable. Much timber is wasted at the 





saws, and especially at the bandsaw, owing to 
bad marking off, and few foremen, even when 
passing by, pay any attention to wasted timber. 

It is wise for a foreman to discuss work with 
men when he gives out the drawings. If he tells 
a man abruptly the way he wants the job con- 
structed, or pooh-poohs any suggestions that may 
be offered, he lessens the craftsman’s interest, and 
in all probability increases the cost of the work. 
It is indeed better to let the man have his own 
way if there is little difference between two 
methods. With many men their chief interest in 
their work is thinking out the best way of doing 
it, and if their initiative does not get scope, they 
become, ta use a slang term, ‘‘fed up.’’ Some 
foremen meanly allow the patternmaker to get 
a good deal done before offering any opinion, then 
condemn the work, not on its merits or demerits, 
but simply because they were not consulted. 

Checking is a very important part of the fore- 
man’s duties. There is a tendency when a fore- 
man forms a high opinion of certain of his men 
to allow their work to pass almost unmeasured. 
This is decidedly foolish. The most careful makes 
mistakes, and Teounenti a job may be made to 
the drawing, but the drawing may be incorrect, 
and the craftsman may not have noticed it. The 
dimensions on one view may conflict with the 
dimensions on another, or the draughtsman may 
have neglected to leave tool clearance for the 
machine. Whatever method of checking the fore- 
man adopts should be used for every job that goes 
to the foundry. It is also better to have patterns 
returned to the shop for alterations rather than 
leave it to the moulders, who have not a drawing, 
to alter them. 

It is not right for a foreman to tell boys exactly 
how to proceed with a new job; nor should he 
encourage the men to do so. A lad who has done 
no thinking during his apprenticeship is a pitiable 
spectacle when he becomes a journeyman. He 
ought to be watched closely and advised, but only 
after he has thought for himself. A great misfor- 
tune for the boys in many pattern-shops is that 
they are allowed to use the machines almost from 
the day they start their apprenticeship. Foremen 
anxious for results from the beginning do not allow 
them to use their tools as much as they ought to 
do. It should be remembered that a lad who does 
not use the machines during the first few years of 
his apprenticeship is a greater asset in the long 
run. It may be possible to do very simple jobs 
almost entirely at the machines, but the machines 
are not indispensable, and there is much work 
which they cannot do. 





ase 4 - ne yg ON STRENGTH OF 

-—Brittleness of steel springs —— from 
acid pickling and electro- lating is a well-known 
phenomenon. Mr. John Coulson, who is physical 
chemist of the Westinghouse Research Laboratory at 
East Pittsburgh, Pa., in a Paper recently presented to 
the American Electrochemical Society at Pittsburgh, 
described an electrolytic process for removing oxides 
from the voy t of one aye and other en b 
out impairing their physical properties. is 
absorbed rapidly by oe and steel when pickled either 
chemically or as cathodes electrolytically in acid solu- 
tions causing brittleness and a diminution of tensile 
strength, elongation and reduction of area. As anodes, 
however, both iron and steel may be cleaned effectu- 
ally and quickly by electrolytical pickling, and with- 
out impairing their strength, resilience or other 
physical properties. 
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High-Capacity Hot-Metal Ladles. 








Both in the United States and in Continental 
steel works, including Germany, hot-metal ladles 
of 90 to 120 tons are in use. At Jones and Laugh- 
lin’s works a 94-ton ladle has given excellent results. 
The heaviest in Germany of which we have know- 
ledge has been designed to carry a maximum of 
120 tons of molten metal, but hardly any other 
information is given about ite details than what 
can be gathered from a cross-section reproduced 
herewith in Fig. 1. As will be seen, the truck 
runs on four rails, and no special tilting gear is 
provided; the ladle has to be lifted off the truck 
by a crane. 

Of trucks of more modest dimensions, with 
ladle capacities ranging from 7.5 to 30 tons, 
we reproduce illustrations, with descriptions of 
four of these. One is a 15-ton truck on a pair of 
diamond bogies (Fig. 2). To prevent loss of heat 
by radiation the ladle is covered, a hole being 
provided in the centre of the top for filling, and a 
teeming nozzle on each side. The tilting gear is 
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ladle in this case rest on small two-wheeled trucks, 
and the traversing motior is worked by screws. 
The tilting in this case also is worked by a worm 
gear; the worm, remaining in constant contact with 
its wheel, glides along a square shaft. 

In a further design the ladle can be lifted and 
tilted at the same time as in crane working. The 
one illustrated in Figs. 4 and 5 is used for the 
transport of molten metal from the blast furnaces 
to the open-hearth furnaces. The ladle in this 
case has been made of an oblong shape in order 
to give it a base of large area, and thus to reduce 
as much as ible the height from which the 
metal has to be poured. The ladle moves up and 
down in : rong guides, and is partly closed in on 
the top to prevent overflowing and spitting of the 
metal. The main frame is carried on two four- 
wheeled bogies, and the truck in this case is hauled 
by a locomotive. The gear for raising and tilting 
the ladle is worked by hand, the two movements 
being controlled by a chain working over pulleys 
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Fie. 2.—Pian anp ELevations or 15-on Lapiz Truck: 


worked by an electric motor. The main under- 
frame is carried on helical springs. In two other 
trucks, both of 24-ton capacity, the ladle can 
traverse sideways and be tilted in this position. 
On one of the trucks both movements are worked 
alternately by the same motor, The trunnions of 
the ladle rest on rollers, driven by a worm-gear 
acting on @ spur-gear, with a pinion working in a 
rack at the bottom. The tilting of the ladle is done 
by a worm wheel keyed on the trunnion. In the 
case of the other truck (Fig. 2) each of the two move- 
ments is worked by a separate motor, and both can 
be worked simultaneously. The trunnions of the 





and drums, as shown in the diagram (Fig. 6). The 
chain engages the wheel marked a, which is keyed 
fast on the trunnion, one of the ends of the chain 
passing over a pulley b to a coupling c, from 
which it is continued in two parts, d, round twin 
pulleys ¢ ‘o a concentric drum keyed on a agirstonn 
shaft g. The other end of the chain passes round 
a pulley h, and is fixed to an eccentric drum i 
keyed on the same driving shaft g. When this 
shaft is set in motion the two fast ends of the 
chain are wound up at about the same rate at first, 
and consequently the ladle is merely tilted, but as 
the eccentric drum begins gradually to wind up 
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one end of the chain, at a rate somewhat faster 
than that at which the other end is being wound up 
by the concentric drum, the ladle is raised in the 
guides -~4 tilted at the same time. 
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In the case of another truck, which is fitted 
with a lifting and tilting gear working upon the 
same principle as the one just described, and is 
illustrated in Fig. 7, both the propelling of the 
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truck and the lifting and the tilting of the ladle 
are worked by special electric motors, the motor 
for controlling the movement of the ladle develop- 
ing 30-h.p. at 600 revs. per min. In the event of 
a Teuahdeira the ladle can be worked by hand by 
means of a crank fitted on to an extension of the 
driving shaft. In order to ap the motors of a 
uniform size, the truck is propelled by two motors 
of the same size as that working the ladle, their 
power being transmitted to the two leading wheels 
by a treble-purchase spur-gear. 

With a view to make such heavy ladle trucks 
more nimble in starting and running, and thus to 
save hauling power, some of them have been fitted 
experimentally with axle-boxes with ball bearings, 
and others with roller bearings. Doubts were 
expressed at first whether such bearings would 
answer, considering the high axle loads some of the 
heavier types of ladle trucks had to carry, but the 
results are stated to have been quite satisfactory. 


Fic. 4.—Pian anp Exevation or Lapte Trvcx wits Smourangous Lirtine anp Trurmve MEcHanisM. 


The Jones-and-Laughlin tilting 94-ton ladle is 
made of steel castings instead of plates, and is of a 
circular form of construction. The steel-casting 
form of construction, with flanged and bolted sec- 
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tions, enables the entire lining to be removed by a 
pusher when the sections are separated. The ad- 
vantages claimed for the larger ladles are fewer 
trucks and consequently less depreciation and wear 
and tear, greater conservation of heat, greater 
elimination of ‘‘ sculling,” the shortening of iron 
runners, and a reduced number of spouts at the 
blast furnace. ' 








Electric Pig-Iron in War Time. 


In the course of a Paper on ‘‘ Electric Furnaces 
in the Iron and Steel Industry,” read before the 
American Electrochemical Society, Mr. Rosert 

















Fie. 5.—GENERAL View or Lapite Trvck IN 
Fie. 4. 


Turnsutt, of Welland, Canada, remarked that in 
the early part of 1906, when the smelting of pig- 
iron in the electric furnace was undertaken by the 
Canadian Government, the report issued some time 
afterwards claimed that the results of the experi- 
ments had proved that 4 tons of pig-iron could be 





A few years ago he (the author) made some ex- 
periments with a single-phase furnace using about 
650 kw., the ore used being a hematite containing 
from 50 to 52 per cent. metallic iron. This furnace 
was operated for several weeks and the expendi- 
ture of energy per ton of pig-iron produced was 
2,300 to 2,400 kw.-hours. It would therefore readily 
be seen that to produce any considerable quantity 
of iron in the electric furnace large amounts of 
power would be necessary. His experience had 
not gone to show that any advantage had been 
gained either by lowering the expenditure of power 
or decreasing the gross cost of the product by the 
use of the shaft furnace, such as was used in 
Sweden, for unless the gases were utilised the shaft 
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Fie. 6. 


furnace became a complicated, expensive and un- 
necessary piece of apparatus. well-designed 
ordinary electric smelting furnace with partial roof 
and automatic charging from overhead hoppers 
would produce a cheaper pig than the shaft furnace, 
and the first cost of plant would be considerably 
less. 

With the war, however (continued the author), 
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Fic. 7.—Pian AND ELEvations or 25-Ton Lapie 


produced per h.p.-year; in other words, this 
amount of iron could be produced with an expen- 
diture of about 1,650 kw.-hours, whereas the pre- 
sent Swedish practice, where large furnaces are 
used, shows that from 2,500 to 3,000 kw.-hours are 
required to produce 1 ton of grey iron. 





a new industry has been created for the electric 
furnace, which, owing to its practically low initial 
cost in plant and low power consumption, bids fair 
to become very popular, and that is the uetion 
of pig-iron from shell turnings and shell. scrap. 
As the specifications for steel to be used in the 
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manufacture of shells call for low phosphorus and 
sulphur, it is possible in the electric furnace to 
produce a low-phosphorus pig-iron from such scrap 
at a figure which, given the present selling price 
of low-phosphorus pig-iron, yields a handsome 
profit, while very little refining is necessary, Any 
type of steel furnace can be used for this process, 
and it is not even necessary to have a furnace of 
the tilting type when little refining has to be done, 
as by special manipulation of the slag in the 
furnace, a certain amount of phosphorus can be 
removed, and sulphur is always to some extent 
eliminated by the basic slag employed. 

The possibility of this process was first brought 
to the writer’s attention in the fall of 1916, and 
experiments were immediately undertaken in a 
small furnace at Orillia, Ontario. These experi- 
ments having proved the process to be a feasible 
one, @ new single-phase furnace was built and has 
been in successful operation since January of the 
year 1917. From 6 to 7 tons ot low-phosphorus 
pig-iron is being produced per twenty-four hours, 
the amount of power used on the furnace being 
about 250 kw. Furnaces for this work have since 
been installed at St. Catharines and Collingwood, 
Ontario, also at Shawinigan Falls, Quebec, and a 
number of furnaces are now operating in the 
United States. 

At St. Oatharines the furnace is of 6-ton capa- 
city, three-phase, operated by Packard trans- 
formers of 1,200 kw., but only 700 kw. is being 
used at the present time, owing to the shortage 
of power. The daily output is round about 20 
tons. It is estimated that the production 
will attain 85 tons with the full power of 
1,200 kw. The operation is in many r 
similar to the making of steel in the electric 
furnace, the refining process for the elimination of 
phoshorus being somewhat different. The charge 
consists of shell turnings, the necessary carbon 
hase (which may be charcoal, coke or fuel), ferro- 
silicon and lime. Manganese is not added, as care 
is taken in the process to conserve the manganese 
already contained in the turnings. The furnace 
is of the fixed type, with a carbon bottom and silica 
brick lining; there are two charging doors and one 
tap hole, similar to what is used in open-hearth 
furnaces. The furnace is controlled by automatic 
regulators, which eliminate to a great extent 
manual labour on the furnace, besides giving a 
much steadier load than is possible by hand con- 
trol. The product is cast in sand, the pig beds 
being placed about 30 ft. from the furnace. In the 
Orillia plant the iron \is cast into iron moulds, 
which make a better-looking pig than sand-casting. 
The return in iron as compared with the scrap 
charged is about 95 per cent., and as about 5 per 
cent. is added to the iron in the form of carbon 
and silicon, the total loss is about 10 per cent. of 
serap charged. The pig produced is very tough 
end the analysis is fairly uniform. The sulphur is 
0.028 per cent. and the phosphorus 0.030 per cent. 
The carbon is very rarely over 3 per cent.; from 
this point onward any extra carbon added is very 
destructive to the lining and roof of the furnace. 
A roof will last from 150 to 200 heats; the roof 
conditions are being gradually improved, and 300 
heats may yet be realised for one roof. The load 
factor in making the iron was 68, including five 
shut-downs. 

The process is not a new one, as attempts were 
made several years ago-to make pig-iron from scrap 
steel, but the cost was found to be prohibitive. 





The writer also made some experiments in operat- 
ing the pig-iron furnace for ore, before mentioned, 
by mixing 50 per cent. each of scrap and ore in the 
charge. The result was an increased production 
from about 6 tons on ore alone to 11 tons with the 
mixture. The same amount of power was used in 
both cases. 

Whether this process will be feasible after the 
war and when normal conditions are again with 
us is not a settled point. The cost of production 
is at present high, and would be prohibitive 
under normal conditions. It must be remem- 
bered, however, that costs to-day are possibly 
50 per cent. higher than they were three years ago, 
and it is the writer’s conviction that, provided 
future experiments find a means of eliminating 
phosphorus from the iron without removing the 
slag, the process can be profitably — in nor- 
mal times, at least in Canada, where low-phos- 
phorus pig-iron is always a dollar or two higher 
than in the United States. 

In conclusion, the writer would like to call the 
attention of all those interested in steel furnaces 
to the roof coolers, which are placed around the 
electrodes in order to keep the bricks at that point 
as cool as possible. Recent ice at St. Catha- 
rines has shown that the life of the roof can be 
prolonged materially by correct application of 
these roof coolers, especially the ring of bricks 
around the electrodes. These coolers should be 
made to the exact form of the roof, and should rest 
on the bricks which form the ring around the elec- 
trode, and not on any packing between these bricks 
and the cooler. They sh not be flanged, but 
cast to a special form, so that the cooling water 
will be at an equal distance from all outside 
surfaces. 

In his reply to questions raised in the discus- 
sion of his Paper, Mr. Turnbull stated that the 
steel-makers using his iron had found no differ- 
ence in the quality of steel produced in the open- 
hearth, and that he had no record of tests of the 
iron itself as cast. It was a fact, however, that 
the pigs were much tougher than ordinary low- 
phosphorus iron and harder to break, rendering it 
necessary to be careful in making the pig beds and 
the connections between each pig. He believed it 
possible to make iron on a consumption of 500 
kw-hours per ton on integrated power. As to the 
content of combined carbon in his product, it 
averaged about 1.60 per cent. when the total carbon 
was 2.70 per cent., leaving only 1.10 per cent. 
carbon present as graphite. The electrode con- 
sumption averaged 45 to 46 lbs. per ton of iron 
produced. 








THE LUDLUM ELECTRIC FURNACE.—This is a 
new American three-phase tilting furnace, for melting 
down and refining, if required, iron and steel scrap, 
the 11,000-volt, 40-cycle current being stepped down to 
about 95 volts in a 1,500-kw. transformer for a 10-ton 
furnace, and in a 750-kw. transformer for a 5-ton fur- 
nace. The three vertical electrodes, arranged in a 
straight line, pass through theroof, and one of 
the main points in the patent claim is that the central 
electrode dips into the metal bath, while the outer two 
are stopped short just above the slag. The hearth is 
elliptical in plan and dished out to an arc, both in 
the longitudinal and the cross section, without straight 
walls, angles or corners, and is covered by a low 
arched roof. There are two doors, one at each end 
of the major axis, with one of them arranged as a pour- 
ing spout. The Ludlum Steel Company, at Watervliet. 
New York. is now installing a third 10-ton furnace and 
contemplating building a fourth. 
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An Engine Cylinder Pattern.—I. 


By Joseph Horner. 





The illustrations are those of one of a pair of 
cylinders for the steam crab of an overhead travel- 
ling crane. They are bolted to the outsides of the 
steel frame plates of the crab, and the steam chests 
pass through holes cut in the plates, to bring the 
valve gear within the frames. The concave guide 
for the cross-head of the piston rod is cast in one 
piece with the cylinder, and with the foot, which is 
bolted to the frame plate. The type, variously 
modified in its details, is one that is very common 
in steam crane work; that is—the guide and 
cylinder are cast in one piece, the foot is shaped 


r | 


Fig. 4 is a cross-section through the cylinder and 
exhaust in the plane b—b of Fig. 2. Fig. 5 is a 
view looking into the steam chest against the valve 
face. 

Unlike some cylinder castings, this example offers 
three reasonably suitable alternatives in mould- 
ing. We may very briefly state these from the 
point of view of the pattern-maker, who is respon- 
sible for the method of moulding to be embodied 
in the pattern construction. 
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Fie. 1. 


for different ways of attachment, and the steam 
chest passes inside the plate. It is used on cranes 
as well as on crabs when the cylinders are outside 
and the valves and gears within—an arrangement 
which gives the maximum room within the frames 
for the gears for hoisting, slewing, etc. 

The references to the views and parts which will 
be required when going through the pattern 
details are as follows :— 

Fig. 1 is a side elevation, showing the outside of 
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Fie. 3. 


That the pattern is to be made in halves is a 
—— conclusion. The first idea that might arise 
would be to divide it along the plane c—c, Fig. 2, 
with the valve face upwards, which might be 
backed up by several specious reasons, the chief of 
which is that the guide core would have excellent 
support with prints at bottom B and top C, the 
lower one corresponding with the concave ended 
opening, the upper one with the open space between 
the flanges that torm the foot C. she chief objection 
to this method is that the tooled faces of the foot 
and of the steam chest flange, coming in the top, 
might prove spongy. That it might be urged, 
would not matter so very much, because these are 
not vital parts, and they are not visible when the 
erection is complete. But the cleanliness of the 
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Fra. 2. 
the cylinder body A, of the guide B, the foot of 
flange C, which is bolted to the frame plate, the 


lug D, in which the weigh shaft with the rocker 
lever for the link motion pivots, and E, the waste 
oil cup at the end of the guide. Fig. 2 is a longi- 
tudinal section taken in the plane a—a of Fig. 1 
with the preceding refernces repeated, with these 
additions :—F shows the bottom curved guide 
poy for the cross-head, G is the steam chest, HH 
are the steam passages, J is the exhaust p e. 
Fig. 3 is an end view at the guide end, with the 
same references so far as identical parts are visible. 
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slide valve face is of the first upestenens since blow 


holes, specks, or unsoundness there entails leakage, 
of steam, or scoring of the valve face. This should, 
therefore, either be cast downwards, or else side- 
ways. Yet another objection is that of having to 
hang the steam chest core in the top box, with the 
risk of crushing the passage cores when closing the 
mould. True, these risks are surmountable by the . 
exercise of a little care; the greatest objection lies 
in the location of the valve face. 

The next suggestion might be to cast the valve 
face jemuaanle the pattern being jointed along 
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c—c as before. That would secure sound metal in 
that face, and ample support for the guide core, in 
this case that of the large print that cuts through 
the opening in the foot C. But another difficulty 


arises, one caused by the projecting flanges on the 


foot C—compare with the end view, Fig. 3. 
Either a joint must be made in the mould along 
the backs of these flanges, entailing the employ- 
ment of a three-part box or of loose draw-back 


plates; or the flanges, with their brackets, must 


be skewered on the sides of the pattern, to be left 
behind in the mould, as loose pieces, to be with- 
drawn laterally. The same remark applies to the 
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Jointed thus, the amplest support can still be 
afforded to the guide core, nothing need be left 
loose, the steam chest flange, and the valve faces 
stand vertically, from whence air and sullage can 
rise away, and the passage cores can be seen when 
the main core is in place and the mould is ready 
for closing. No objection suggests itself to this 
method, which is the best one to be adopted. The 
pattern in succeeding figures is shown as con- 
structed in this way. ; 

The pattern is shown as being made for standard 
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Fia, 5. 


lug D. There is no particular difficulty entailed by 
leaving these portions loose, because the widths 
are narrow, and the open mould previous to coring 
is of ample width to permit of withdrawing the 
loose pieces, of mending up, and of blackening. 
Still, a moulder would prefer not to have this extra 
work thrown upon him if it is easily avoidable. 
Considering next the passage cores for H and J 
in Fig. 2, it is evident that when the main core 
for the cylinder is laid in over the passage cores, 
one cannot see whether these have been pushed 
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service. In this class of work a large number of 
cranes is seldom included in a single order. Five, 
ten, or twenty are usual. But these are repeated in 
succeeding years from the same or ditterent sources, 
and therefore the patterns must be constructed 
so well that they will retain their shapes for many 
years. They are lagged, and built-up of numerous 
pieces, much in the manner shown, although 
naturally some of the details would be varied in 
the hands of different craftsmen. 

A comparison of the drawings, Figs. 6 to 11, will 
enable the construction to be understood. Fig. 6 
is an elevation looking from the outer side, or that 
farthest from the foot. Fig. 7 is a plan view. 
Fig. 8 shows half the pattern laid open in its joint 
face. Fig. 9 is an end view looking towards the 


5 guide. Fig. 10 is a cross-section of the pattern 
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Fie. 7. 


out of place by contact with the main core. This 
is not a very serious difficulty, because the moulder 
tries the main core in tentatively, using powdered 
chalk, whiting, lime, or thin clay wash, to see if 
contact has occurred with the passage cores, remov- 
ing the main core for the purpose. Risks of a 
crush or of displacement are thus minimised. Yet 
these considerations have some weight when making 
eomparisons of methods, and before deciding on 
this method of moulding with flanges and 
passage cores in the bottom, a foreman would con- 
sider another alternative, that of jointing the pat- 
tern and mould along the plane a—a in Fig. 1, and 
note how that compares with the previous one. 


taken through the guide, and Fig. 11 a cross-sec- 
tion through the centre of the cylinder and steam 
chest. 

From these views it will be seen that the 
cylinder and the guide are made as separate 
lengths, Fig. 8, jointed at d, to be united with 
screws, and with a dovetailed key. Both are built 
with lagging strips disposed to correspond with 
their sectional shapes—compare with the end views, 
Figs. 10, and 11. The cylinder flanges are shown 
as prepared separately, with the choice of two 
methods of fitting them. In Fig. 8 they are plain 
discs, checked over and attached to the ends of the 
lagged body, and the end print is also a disc 
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screwed on the outside of the flange. The very 
slight risk of displacement of the print is avoided 
by adopting the alternative method shown in the 
detail, Fig. 12, but this requires thicker lagging, 
and a thick lagging block to include the print and 
a portion of the body. 

The details of the attachments to the main body 

















security, Without their aid the core, being carried 
only in the axial print impressions K and L, would 
be difficult to set, so that the guide facings F, see 
Fig. 2, should be exactly central at top and bottom, 
and so that the core should cut through on the faces 
BandC. The risk would be diminished by cutting 
a flat on each of the prints K and L, ond putting 
corresponding flats on the core box. This is done, 
but the additional prints are better. A little more 
core sand is used, but the advantage gained out- 
weighs that consideration. There is another id 
reason for using the side prints M and N. Making 
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Fig. 8. 


are clearly shown. The various reference letters 
correspond with similar lettering on the views of 
the casting, Figs. 1 to 5, with the following 
additions :— 

The support of the main core is provided for by 
the prints K and L, and by prints M and N, 








Fic. 10. 


the cores for the cylinder and guide ie - combined 
in one piece, as will be explained subsequently. 
M is the print that takes out the open space, which 
is surrounded by the flange C—compare with 
Fig. 2. It cuts through to the guide formation, 
while the print N provides a support to the other 
side, cutting out the concave-ended opening B, seen 
in Figs. 1 and 6. The prints M and N are not 
strictly necessary, but they: afford additional 








Fie. 12. 


the cylinder and guide cores in one piece, they are 
connected by a very small neck, which occupies the 
place of the stuffing box, see Fig. 2. Although 
iron rods are passed through, the core is weak 
there, and will sag, and has to be supported with 
chaplets ptiueied, tit keeping clear of the cylinder 
bore and the guide face. Using prints M and N 
they may be dispensed with. O is the print that 
carries the steam-chest core. It is made of good 
width to counterbalance the overhang of the core. 
The passage cores are carried in this one, so that no 
provision for these appears on the pattern. 

The lug D for the rock shaft should be cored, 
although it can be drilled easily in the solid metal. 
The reason for coring is to prevent risk of a draw 
occurring in the mass, because coring lessens the 
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metal, and favours equal shrinkage. A drop print 
on one side, and a round print skewered on the 
other, Figs. 7 and 9, is the best provision. If the 
lug is cast solidly, the risk of the occurrence of a 
draw will be lessened if a riser is put over it and 
fed. The waste oil cup, E, Figs. 2 and 8, is cored 
with a print shown in Figs. 6 and 9. This is 
curved round to fit the round print L, and is 
inserted before the main core is. The edges of the 
print impression regulate its position in lateral 
directions, and a couple of chaplet nails support it 
vertically, and give the thickness in the bottom of 
the cup. There are some facings for steam and 
exhaust, and prints on the steam chest which call 
for no further remark. 
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Swelling of Zinc-Base Die Castings." 


By H. M. Williams.t 





When die castings are properly made, they are 
dense, accurate to dimension, and well finished. 
However, there are certain limitations to the use 
of die castings which must be given consideration 
in addition to the cost of material and production. 
These limitations have to do with the physical pro- 
perties of the alloy and its behaviour under the 
different conditions to which the part will be sub- 
jected in service. 

We have had the die casting process in successful 
operation for several years, and many new parts 
have been gradually added and produced in zinc- 
base metal. Complaints were not numerous, and 
those received were generally passed up as due to 
the occasional defective casting. Our Cuban office 
had registered most of the complaints. They 
claimed that the metal swelled and caused trouble 
by binding. The castings causing most of the 
trouble were type wheels. These wheels are 
approximately 2 in. in diameter, and have a hub 
; in. in diameter, cast on one side with a recess on 
the other in which the hub of the next wheel runs. 
The dies gave 0.001 in. play between the hub and 
the recess. This allowance had always been sufficient 
for the machine’s bronze wheels, which had been 
in satisfactory service for many years. It seemed 
incredible that this alloy should swell after having 
been die-cast and carefully inspected with gauges. 
At last, one of the stock-keepers, in looking over 
some old wheels, found that they would no longer 
run together, and, further, that they were 0.005 in. 
larger than the die in which they had been cast. 
This discovery led to the following investigation :— 

In October, 1914, twelve type wheels were care- 
fully measured at four points on each wheel. Six 
of these were sent to the Havana office, the other 
six were kept at the factory. Six months later the 


wheels were returned and re-measured. The 
results were as follows :— 

10/6/14. 4/6/15. 
Average size of wheels sent to Havana .. 2,0075 2.0145 
Average size of wheels remaining at factory 2.0077 2.0094 


The wheels sent to Havana swelled 0.0070 in., 
while those held at the factory swelled 0.0017 in. 
This test confirmed the original complaints, and 
showed that there must be some conditions which 
caused the rate of swelling in Cuba to be so much 
greater than in United States. 

To get quick methods of determining the swelling 
coefficient of the various samples which we wished 
to test made it necessary to develop methods of 
producing the swell which would at least be com- 
parable with the Cuban conditions, and if possible 
much more rapid. The following conditions were 
created and adopted for increasing the rate of 
swell :— 

Heat at 98° Fahr. in moist air. 
* 176° Fahr. 


1. 

3.” 349° Fah; in dry"alr. 

4. Heat in steam at 10 lbs. and 45 Ibs. pressure. 

Comparing the first condition with actual Havana 

conditions, we sent five wheels, made with 1 in. 
brass centres, to Havana, and kept five wheels at 
98 deg. F. in moist air. The wheels sent to Havana 
were returned after five months. They had swelled 
0.0035, while those which were heated at 98 deg. 
F., in moist air swelled 0.0085 in. 





* Read before the American Institute of Metals. September,19 17 . 


+ Remington Arms U.M.C. Company, Bridgeport, Ct. 


We consider that the effect of moist air at 176 
deg. F. is the most severe condition, which will 
cause rapid swelling of this alloy, and yet not 
destroy the surface of the wheels. 

The following lines of investigation were followed 
up to determine the cause of the swelling :— 

(1) The effect of casting temperature. 

The casting temperature was varied between wide 
limits. This did not have any influence on the 
swelling. 

(2) The effect of casting pressure. 

The pressure was vaciel from 15 lbs. per sq. in. to 
200 lbs. per sq. in. without changing the tendency 
to swell. 

(3) The effect of annealing. 

Castings were annealed at various temperatures 
in ovens and oil baths. They were given different 
rates of cooling, but this did not overcome the 
difficulty. 

(4) The effect of oxidation. 

Oxidation was prevented by nickel plating and 
by lacquering. This procedure did not eliminate 
the swell, as is shown in the following table :— 


At At At 
Swell after 60 days. Roomtemp. 212° Fahr. 176° Fahr. 
Regular metal .. as .0003 0.019 .0200 
” (nickel-plated) .0006 .0016 0131 
pes (lacquered) .0004 .0024 0157 


(5) The effect of changes in the composition of 
the alloy. 

The zinc-base alloy which we used for our die- 
casting work analysed approximately as follows :— 
Copper, 5.50 per cent.; tin, 7.50 per cent.; 
aluminium, 1 per cent.; zinc, 86 per cent. The 
first change was a decrease of the copper content. 
It was found impracticable to reduce the copper 
below 3 per cent. However, this reduction did not 
reduce the swelling tendency. 

The fact that certain aluminium alloys after a 
time fail by cracking and warping, suggested the 
work on the effect of different percentages of 
aluminium. These alloys were made and compared 
with the regular metal. The approximate analyses 
were as follows :— 


Alumin- 

Copper. Tin. fum. Zinc. 

Regular metal - 55 7.5 1.0 86.0 

Alloy No. 1 3.0 7.5 0.5 89.0 
» 3.0 7.5 0.25 89.25 
No. 3 oe 3.0 7.5 0.10 89.40 
Room At At At 45 Ibs. 
Swell in 60 days: Temp, 212° F. 176° F. 98° F. ——. 
1 hour. 

Regular metal 0003 0019. .0200 0043 .1004 
Alloy No. 1 -- 0003 0010 0147 0022 .0509 
» No.2 -. 0001 0014 0139 .0031 0393 

» Nos -- 0003 0002 .0003 0001 .0020 


These alloys were cast into type wheels for com- 
parison. The above table shows the effect of the 
test 


Considering the test in moist atmosphere at 176 
deg. F., it will be noted that the regular metal 
containing 1 per cent. aluminium swelled 0.0200 in. 
on a 2-in. diameter, while alloy No. 3, containing 
0.1 per cent. aluminium, swelled 0.0003 in. These 
figures are averages of readings in six different 
wheels at four points on each wheel. The result 
shows conclusively that the reduction of the 
aluminium to 0.1 per cent. will practically 
eliminate the swelling of these wheels. 

Confirming these results, we have several wheels 
from the same casting as the one used in the above 
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tests. These were made in November, 1915. The 
wheels made from the regular metal and alloys 
No. 1 and No. 2 have swelled to such an extent 
that the hubs will no longer enter the recesses, 
while those made from No. 8 alloy will run together 
as nicely as when first cast. 

One point should be mentioned in connection 
with the regular metal. If this alloy is made, run 
into pigs, and allowed to cool slowly as in regular 
foundry practice, no swelling will take place. This 
has been demonstrated on a 0.732 in. cube which has 
been kept in a moist atmosphere at 98 deg. F. 
for over two years. 








Box Squares. 


By Cnas. A. Oro. 


The accompanying illustrations represent what 
is usually termed a vertical plumb or box square. 
It is a handy device, which will be found very 
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A 
convenient to the pattern-maker in transferring 
lines to irregular surfaces which do not lend them- 
selves readily to the use of the square or even of 
a flexible rule. 

The device can be made in a very short time in 
wood, which will meet all ordinary requirements. 
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It consists of a portion of a square box, supported 
by means of brackets, as shown in Fig. 1. The 
marker, shown on the upper part of Fig. 1, con- 
sists of a straight piece of steel, ground back on 
one side to provide a circular cutting edge, in a 
similar manner to that of a round nose for lathe 
work, only more acute. Care must be taken in 
making the scribing edge continuous with the 
marking face, as shown in the right-hand diagram 
of Fig. 1. This appliance can be used for drawing 
lines at right angles to a centre line of a core box, 
or at any angle which may be required, as in the 
case of core boxes for Y pipes, the supports for 
valve seatings in valve boxes, etc. The method of 





using it is shown in Fig. 2, care being necessary to 
keep the marker flat against the box square. It is 
also useful as a guide to a cutting tool when recess- 
ing a box; for this purpose it is advisable to screw 
it to the joint temporarily. Fig. 3 shows the appli- 
cation of a little different form of box square for 
external work. The square shown in Fig. 1 cannot 








Fre. 3. 


readily be adapted for this class of work, owing to 
the presence of brackets. In this instance the re- 
quired strength is obtained by means of the flange 
piece which serves as the operating face. This type 
is also useful for marking horizontal lines on 
cylindrical bodies, especially when developing irre- 
gular contours for fitting branches to pipes. 








ELECTRIC STEEL IN AUSTRALIA.—The first 
plant of the Australian Electric Steel, Limited, at 
Alexandria, Sydney, is equipped with a 2-ton Electro- 
metal two-phase furnace, and current is supplied from 
the 5,000-volt three-phase circuits of the City Counvil 
through transformers. The plant has been in operation 
for nearly a year, and its output is principally castings 
low in carbon, and special alloy steel castings for mining 
and electrical work; the charge is common steel scrap 
and pig-iron. The company has already commenced the 
erection of a similar plant in Western Australia. The 
transformers are Scott-connected. 


A 1,300-TON MIXER.—The Youngstown Sheet & 
Tube Company, Youngstown, O., U.S8.A., recently in- 
stalled a hot-meta! mixer with a capacity of 1,300 
tons. The cast steel shell, 24 ft. 2 in. outside, and 
20 ft. 2 in. inside diameter, has a 24-in. silica brick 
lining. The mixer, the top of which is 53 ft. 7 in. 
from the ground, rests upon a solid concrete founda 
tion, 25 by 40 ft., and is tilted electrically, the 
molten metal being received by a 65-ton ladle, which, 
supported by two double trunnions, rests on two 
standard railway trucks. The ladle is placed on a 
platform weighbridge directly under the spout of the 
mixer so that when the iron has been poured no time 
is lost in weighing. An electric locomotive transfers 
the ladle from the mixer to the open hearth. A brick 
wall 30 ft. high and 134 in. thick forms the side of 
the building nearest the pouring side of the mixer. 
This wall contains several arched openings 10 ft. high. 
In case any iron ig spilled while being poured, it will 
flow to the ground through these openings. All steps 
and platforms in the immediate vicinity of the mixer 
are paved with brick. The operator’s platform is 
44) ft. above ground level. It contains a grate-bar 
opening, 5 by 5 ft., through which the operator may 
look and determine the amount of metal contained in 
the ladle. Pits for relining and drying ladles are 
placed at each end of the mixer. Coke oven gas is 
employed for drying newlv-lined ladles as well as for 
keeping the metal warm in the mixer. The building 
which houses the mixer is 106 by 80 by 94 ft., and 
contains two electric, double-drum cranes, each of a 
capacity of 80 tons, and a maximum lift of 754 ft. 
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Gas-Fired Furnaces. 








In the course of a recent lecture before the Man- 
chester and District Junior Gas Association, Mr. 
Arthur Forshaw, M.Sc. (chief chemist to Messrs. 
John Wright & Company), discussing ‘‘Gas Fur- 
naces: Their Design and Manipulation,”’ said that 
when furnaces came to be lined, the ordinary coke 
furnace cost less than the gas furnace, for the 
reason that in coke furnaces a lower class of refrac- 
tory could be used than in gas furnaces. In coke 
furnaces the bricks were in contact with the coke, 

_and they were subject to corrosion from the ash 
and to erosion due to the continual rubbing of the 
coke as it passed down the combustion space. 
Therefore the combustion space was subject to 
enlargement. But up to a certain point this did 
not matter much; it raised the fuel consumption 
somewhat, but in normal times coke was compara- 
tively cheap. In the gas furnace, on the other 
hand, the combustion space must be kept constant 
within narrow limits, or the consumption of the 
comparatively costly fuel rose materially. 

As to how long a lining could be reasonably ex- 
pected to last, it was difficult to get definite figures, 
for they were, as a rule, not in a position to follow 
the performance of a furnace in an outside foundry 
for a long enough time. A figure of 500 melte for 
small pit furnaces melting gunmetals or brass was 
not unreasonable, and with care there was no 
reason why this should not be as high as 800 melts, 
particularly for brass, while for aluminium it 
should be considerably more. The more often the 
lining is fettled the longer it lasts. It was well 
worth considering the expedient of paying furnace 
operators a bonus on the life of the linings. In 
general it would appear that speeding-up produc- 
tion paid; but each furnace must be specially 
designed for the particualr purpose in view. 

The renewal of pots or crucibles might be a 
serious item unless due care was taken. A new 
pot should be carefully annealed immediately 
prior to use—fourteen days’ steady annealing at 
150 deg. C. was not too much. It helped very 
greatly if the pots were stored in a warm, dry 
place ; and firms who, in addition to brass melting, 
did their own rolling and annealing found the 
top of the annealing ovens a convenient place, 
while foundries often stored the pots in core ovens 
—a good practice. Such procedure could take the 
place of the annealing. The main idea was slowly 
to get rid of all moisture in the material of the 
pot. 

In gas melting the correct setting of the gas 
and air in relation to one another was primarily 
made in order to effect the most economical melt- 
ing, but another reason for taking particular care 
of the quality of flathe was to avoid the effect of 
an oxidising flame upon the graphite of which the 
pot was largely composed. A further cause of 
short life of pots was occasionally met with—cor- 
rosion on the inside of the pot at the level of the 
molten metal. The only advice that could be 
given at the moment was to try the use of different 
fluxes and to limit them to as small a quantity 
as was permissible, also to remember that a per- 
fectly even flame of the correct quality seemed to 
have a beneficial influence on this inside corrosion. 

He knew one brassfoundry where the average 
life of coke-fired (60-lb.) crucibles was about thirty 
to thirty-five melts, a figure which appeared fairly 
to represent ordinary coke practice. For these 


people they installed a battery of 60-lb. pit-type 
air-blast crucible furnaces, and they now averaged 
eighty to ninety melts per pot. In fact, he had 
seen pots after they had done 100 to 105 and even 
110 melts that appeared good for several more 
melts, but had lost shape through the continual 
pressure of the tongs in pouring, and which were 
discarded for that reason. In another works, 
where their 300-lb. tilters were in use melting 
brass, 100 melts per pot were regularly obtained, 
and they had attained as high as 105 melts per 
pot. In that foundry they paid the workmen a 
bonus on every melt per pot above a certain num- 
ber. It was only fair to say that in both the 
cases cited high pouring temperatures were not 
necessary. Results like these could not be ob- 
tained with gunmetal and cartridge metal, which 
had to be poured at much higher temperatures. 
In the melting of aluminium, on the other hand, 
a high figure should be obtained. In a works 
where they had installed several (00-lb. tilters. the 
foundry manager informed them that he was ob- 
taining 150 melts per pot, and was very satisfied. 
Cupro-nickel caused a short life of pots, as this 
alloy had to be raised to a temperature of ap- 
proximately 1,370 deg. C. before pouring, and 
the surface of the metal must be protected by flux. 
In coke melting, using the 250-lb. size (pit type) 
the average life was four melts. In a large in- 
stallation made by them this size of pot was giving 
an average of about fourteen melts per pot, while 
with the 60-lb. size an average of from eighteen 
to nineteen melts per pot was obtained. 

A pot seemed to give longer life if it could be 
made to glaze over the outside. Glazing very often 
occurred without taking special steps to ensure 
it; in fact, it occurred in a gas furnace when the 
setting of the burners and conditions generally 
were correct, but sometimes reagents such as water- 
glass, and the like, were painted on the outside of 
the pot.before use. A further cause of damage 
to pots was careless charging. If two cold ingots, 
for instance, were wedged together, they would 
expand as they heated, and often burst the pot 
or damaged it severely. 


Fuel Consumption. 

In regard to fuel consumption it was difficult 
to select figures which would correctly represent 
average practice. It might be argued that one 
should quote figures for definite pouring tempera- 
tures, with the appropriate increases for definite 
increments of temperature, but the difficulty was 
that so very few founders knew what their pouring 
temperature was. A cause of wide difference in 
the melting figures for the same metal was the 
physical state at the commencement. Gunmetal 
might be put in the pot in the form of ingots of 
the alloy, and this would give the lowest possible 
melting figure. Very often, however, the alloy 
was prepared from its constituents, and more gas 
was required to make the alloy than to melt it. 
The more finely divided the metal was the more 
gas was required to melt it. Usually they found 
ingots were the easiest to melt, and after them 
heavy scrap like runners. Light scrap took rather 
more gas, while swarf might need double or often 
treble the gas necessary for ingots. In general 
practice, apparently mixed charges were fed in- 
discriminately, but from their experience they 
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considered it best in gas practice to charge the 
lightest scrap first, the heavier next, finishing up 
with the heaviest. : 

The following results were submitted, obtained 
in the foundries of independent firms and includ- 
ing no purely laboratory tests :— 


Average Average time 
Size of cu. ft. gas minutes) per 
Melting operation. crucible. per Ib. melt.* 
metal. Gross. Net. 
Melting common brass in- 
ts and scrap for cast- 60-lb. 2.40 354 25 
3 60/40 6 - pit. 
Making gunmetal forcast- 100-lb. 3.37 48} 39 
ings 88/10/2 .. mas pit. 
Making cartridge metal 300-lb. 3.54 72 50 
strips 70/30 .. -.  tilter. 
Making cupro-nickel strip 60-Ib. 8.5 59 53 
80/20 pit. 
Melting aluminium 600-1b. 3.2 49 34 
tilter. 
Making 70/30 cartridge 600-lb. 3.0 93 81 
metal tilter. 





* The difference between gross and net melting time represents 
pouring and charging and will vary in different foundries according 
to the rate at which the mounds can be poured. 


Annealing operation. Load. Duration Cu. ft. per ton . 
Annealing high-speed steel .. 3t tons. 8 hours. 3, 
Annealing steel oo <- QO 5k 6,000 
Annealing cast-iron parts 

packed in filingsin boxes .. 2,000lbs. 3 ,, 3,360 


In practice, apart from laboratory tests, the use 
of an efficient pre-heater would often reduce the 
gas consumption by, roughly, one-third. It was 
necessary, however, to ensure that should some 
partes of the metal be heated more than others and 
run at the edges, as often happened, these small 
amounts of molten metal should be directed into 
the pot; otherwise they lodged in the pre-heater 
or ran down the furnace linings, with the same 
result in each case—viz., corrosion of the brick- 
work, 

The lecturer laid special emphasis on the need 
for uniformity in the quality of the gas supplied 
by the gas undertakings. Owing to present cir- 
cumstances, calorific value had, on the whole, 
tended to become more uniform. Gas engineers 
had to be content with what they could get in 
the way of supplies of material, and there had 
been a general tendency for the higher calorific 
values to drop. While any movement towards uni- 
formity in this direction was to be welcomed, it 
was necessary that it should not take place at the 
expense of uniformity in other directions. Gas- 
heating engineers could not look with equanimity on 
the reduction of calorific value if it was brought 
about by dilution with inert gases, nor could they 
welcome continually varying percentages of water 
gas or high specific gravities.. It was highly im- 
portant in many gas-furnace operations that a 
high flame temperature should be attained; and 
as the percentage of incombustibles rose this pro- 
perty was impaired. Again, water gas required, 
volume for volume, less air than the coal gas it 
replaced. A sudden jump from, say, 10 per cent, 
to 35 per cent. of water gas—a not unknown hap- 
pening—had a very considerable effect on a flame 
that had been set for the former percentage. 
Generally speaking, they did not mind low calorific 
value—they had melted much metal by blue water 
gas alone—but they did ask gas engineers to assist 
them in the matter of flame temperature, un- 
fluctuating pressure, and unvarying percentages 
of constituents likely to upset flame quality, and 
as far as possible to standardise the chief product 
of the gasworks, so that, in whatever part of the 
country they might be, a reasonably constant 
quality of gas could be counted on. 





Analysis of Manganese Brass. 





In the analysis of the various materials classed 
under the term ‘‘ manganese brass,’’ or more com- 
monly ‘‘ manganese bronze,’’ it is necessary to 
examine for and estimate the following ele- 
ments :—Copper, zinc, lead, tin, nickel, iron, 
aluminium and manganese. 

The following process has the advantage that all 
the estimations,. with perhaps the exception of 
lead, may be carried out on one sample. ‘The elec- 
trolytic method for separating and estimating 
copper is mentioned below. This is now generally 
admitted to be the cleanest and most accurate 
method. If, however, an electrolytic apparatus is 
not available, the copper may be removed by H,S 
in the usual way. 

Process.—Dissolve 2 grammes sample in about 
20 ce. of 1.2 sp. gr. HNO,. Dilute, allow to settle. 
Filter off and ignite oxide of tin if present. Add 
2 to 4 cc. strong H,SO,, and boil down till bulk 
is suitable for electrolysis. Electrolyse and weigh 
copper on the cathode. The deposit on the anode 
will contain lead and some of the manganese. 
Dissolve the deposit in a small quantity of dilute 
HCl in a test tube. If the sample contains more 
than a trace of lead (see note at end), boil the 
solution of lead and manganese chlorides with 
sulphuric acid and separate the lead as sulphate. 
Add the filtrate from the lead to the solution re- 
maining after electrolysis of the copper. Boil 
down, add about 10 cc. HNO, and boil down. Add 
about 15 cc. HNO, and 1 gm. potassium chlorate 
and evaporate. Dilute, make alkaline with 
NH,OH, and boil carefully. Filter, wash well with 
hot water and a trace of NH,OH. Preserve both 
filtrate and precipitate. 

Precipitate.—Burst filter paper, wash through 
precipitate, add about 20 cc. HNO, and 1 gm. 
egress chlorate and evaporate. Dilute with 

ot water, filter off oxide of manganese, and wash 
well with hot water. Digest precipitate with excess 


of a ferrous ammonium sulphate solution (pro- 


bably 55 cc. will suffice for most cases), Add 10 cc. 
H,SO, and about 200 cc. warm water. The oxide 
of manganese should then be completely dissolved. 


Titrate excess of ferrous iron with 20 potassium 


bichromate solution, using potassium ferrocyanide 
solution as indicated. To filtrate from manganese. 
add excess of ammonia, boil, filter, and wash well 
with hot water. Ignite and weigh the oxides of 
iron and aluminium. Dissolve precipitate in HCl 
with addition of stannous chloride. Add excess 


of mercuric chloride and titrate iron with a 


potassium bichromate solution. 

Filtrate.—(From original precipitation with 
ammonia.) Add a 1 per cent. alcoholic solution 
of dimethyglyoxime to precipitate nickel. Filter 
the red precipitate (if any) on a weighed paper. 
Dry in water bath and weigh. 

The zinc in the filtrate from the nickel may now 
be estimated either by precipitation as sulphide 
or phosphate, or by first precipitating as sulphide, 
and afterwards dissolving the zinc sulphide in 
HC! and titrating with potassium ferrocyanide. 

Notes.—Most manganese brasses contain only 
small percentages of lead. The lead content is 
usually under 1 per cent., and sometimes even 
under 0.1 per cent. For an accurate determina- 
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tion of small percentages of lead it is advisable 
to take a fairly large sample, say 5 gms., dis- 
solve in HNO,, and after filtering off oxide of tin, 
precipitate lead with H,SO,. The lead sulphate 
may either be weighed or dissolved in ammonium 
acetate and the lead weighed as molybdate. 

The writer has found that the above method of 
separating manganese before iron and aluminium 
gives perfectly accurate results. It is much more 
reliable than the acetate separation in samples con- 
taining only small percentages of iron, such as one 
recently tested which contained 0.26 per cent. 


iron, 2.01 per cent. manganese, 2.75 per cent. 
aluminium. 
Calculations. 

Copper.—Weight of deposit x 50 gives per 
cent. 

Tin.—Weight of Sn O, x 0.786 x 50 gives per 
cent. 

Iron.—No. of cc. = K,CrO, used x 0.14 gives 


per cent. 

Aluminium.—Multiply total precipitate of 
(AL30, + Fe,0,) by 50. Subtract from this the 
percentage of iron divided by 0.7. The difference 
x 0.502 gives per cent. aluminium. 


Manganese.—Subtract No. of ce. 30 K,Cr40, 
used from No. of cc. a ferrous ammonium sulphate 
added. Remainder x 0.0687 gives per cent. 

Nickel.—Weight of nickel glyoxime x 0.2033 x 50 
gives per cent. 


Lead.—Weight of PbSO, x 0.683 x 5O gives, 


per cent. in 2 gm. sample. Weight of PbMoO, x 
0.564 x 50 gives per cent. in 2 gm. sample. 

Zinc.—Weight of ZnO x 0.802 x 50 gives per 
cent. 

The writer believes that if the analysis is care- 
fully carried out, it is quite satisfactory to take 
zinc by difference. Though the zinc be exactly 
weighed or titrated, its accuracy depends on the 
care with which the previous separations have been 
rlone. 








ANNEALING OF STEEL CASTINGS.—Herr R 
Durrer, of Disseldorf, in a short series of articles on 
‘*The Practical Applicatiop of Metallography in the 
Iron and Steel Foundry,’’ published in recent issues 
of ‘‘ Stahl und Eisen,” arrives at tke following con- 
clusions as a result of his investigations :—(1) Steel 
castings can be improved materially by increasing the 
manganese content to, say, 0.8 to 1.0 per cent., the 
principal effect of which is to increase the strength 
and the ductility. (2) The improvement by annealing 
is relatively less in thin than in thick steel castings. 
(3) Annealing produces an outer skin with reduced 
carbon content, and consequently of less hardness and 
less resistance to wear. In the case of castings of 
oe uality this skin is about 1 mm. (25.4 mm.= 
1 in.) thick, in castings richer in manganese it is about 
0.5 mm. (4) With annealing the characteristic texture 
in thick and the cellular texture in thin castings dis- 
appear and a pure granular texture is produced. This 
change in texture by annealing becomes less apparent 
in proportion to the decrease in the thickness of cast- 
ings. (5) In the case of steel castings rich in man- 
ganese the texture is also changed by annealing, but in 
the author’s experiments no uniformity in the grain 
could be attained, and patches of fir-tree pattern re- 
mained. The author thinks that by an improved 
method of annealing (as regards degree of temperature, 
length of period of heating, rate of cooling) manganese 
steel castings could be further improved. 





Steel Turnings and the Electric 
Furnace, 


By Joun A. Hoxpen. 





A few years ago steel turnings were not in very 
much demand, and good clean turnings could be 
bought for 30s. per ton. The price to-day for the 
same metal is about £4 per ton, a ‘figure 
which would, no doubt, have been exceeded 
but for the intervention of the Ministry of 
Munitions. The reason for this appreciation 
is not difficult’ to seek. The raw material 
for the manufacture of electric steel in the 
are type of furnace consists almost entirely 
of turnings. The writer refers to those furnaces 
which are worked with cold stock. Incidentally, 
it may be added, in this country very few furnaces 
are worked with liquid charges. 

Fifty 3-ton electric furnaces would consume 
annually 150,000 tons of steel turnings. In addi- 
tion, turnings often form a portion of a Siemens 
charge, and sometimes they are used in blast- 
furnace charges. For producing electric carbon 
tool steel muild-steel turnings trom shells are in 
much demand. Nickel-steel turnings are used for 
the manufacture of nickel-steel ingots. With a 
suitable grade of scrap no addition of nickel may 
be required, because in any type of electric 
furnace there is no oxidation of nickel. 

Similarly, nickel-chrome-steel turnings may be 
profitably converted into  nickel-chrome-steel 
ingots. In acid-lined furnaces there is little or 
no loss of chromium; in fact, the reactions in this 
furnace are comparable to those of the crucible 
process. In basic-lined furnace chromium may be 
retained or eliminated. In the former case the 
phosphorus would not be so completely oxidised, but 
nevertheless it would be confined to safe limits. It 
follows that for eheap production of alloy steels, 
such as nickel and nickel-chromium, scrap turnings 
containing the necessary elements should be used. 

From an economic point of view, it is undesir- 
able that alloy-steel turnings should be used 
in charges where the alloying elements are not 
necessary or desirable. Many engineering establish- 
ments do not keep all these varieties of scrap 
separate. They may religiously look after high- 
speed steel, but other alloy steels are mixed with 
plain carbon-steel turnings. In addition, the heaps 
of turnings sometimes become a dump for waste 
paper, or even worse refuse, etc. In those shops 
where the amount of scrap produced is very small, 
it may not be economically possible to separate 
the different varieties. Unfortunately there are 
works producing weekly as much as 100 tons of 
turnings consisting of only two varieties, yet they 
do not trouble to keep phn separate. 

One example will suffice to illustrate the loss 
when nickel steel is used in charges where nickel 
is not necessary. Fifty tons of 3 per cent. nickel 
steel scrap contain £300 worth of nickel. Taking 
50 tons as a weekly average, it represents poten- 
— £15,000 per annum. Whilst every electric 
steel melter desires short heavy turnings, it has 
been found practicable to crush the lighter turn- 
ings and obtain results equal to those obtained by 
the use of the more expensive and weighty 
turnings. 





Tae Crown Steel Works, Sylvester Street, Sheffield, 
of William Parkin & Company, Limited, were the scene 
of a fire on Sunday, the damage being considerable. 














British Foundrymen’s Associa- 
tion. 





SCOTTISH BRANCH. 


At a meeting of the Scottish Branch of the 
British Foundrymen’s Association, on December 8, 
Mr. M. Riddell (Branch President) in the chair, 
Mr. R. R. McGowan read a Paper entitled 
‘*Cupola Notes.’’ At the outset he stated 
that there was no subject associated with the 
foundry which had so much attention given to 
it as the cupola, and there were few foundrymen 
who had not given the subject some consideration. 
The Committee of the Branch had decided to place 
the subject of the cupola on their programme for 
some time to come, and invite certain members to 
introduce a discussion upon any phase of the sub- 
ject which might be of interest to the members. 

Cupola practice was a subject upon which many 
young foundrymen desired information, because a 
knowledge of the cupola was demanded from those 
aspiring to promotion. 

The cupola was by far the most economical type 
of furnace yet introduced for reducing the metal 
from its solid to its liquid condition; the consump- 
tion of fuel per metal melted was about 10 per 
cent. against about 75 per cent. for the crucible and 
air furnaces. When considering the cupola it was 
very difficult to ignore the many scientific prin- 
ciples which are set into action in reducing a metal 
from its solid to its liquid condition. It was not 
the intention of the lecturer to enter into these 
principles in detail, but the paper would not be 
complete without giving the matter at least a pass- 
ing reference. After referring to the preparation 
of the cupola for a day’s campaign, the lecturer 
explained that the object of the coke bed was to 
support the pig-iron at the level of the melting 
zone. 

The coke bed was charged in two portions, the 
first to a point just under the tuyeres, and when 
this part became thoroughly ignited, which might 
take two to three hours acgording to the diameter 
of the cupola, the balance of the coke bed was then 
charged, bringing the bed up to the level of the 
melting zone. The melting zone varied in some 
cupolas from about 12 to 24 in. above the tuyeres. 

The aniount of the charges was next considered. 
It was stated that an average charge of iron was 
equal to’ 14 lbs. of iron per sq. in. of area in a 
cross section taken through the melting zone, and 
that the average charge of coke was one-tenth, and 
the charge of limestone one-fiftieth the weight of 
the charge of iron. 

The question of the melting capacity of cupolas 
was next considered. The melting capacity of a 
cupola depended upon three factors, namely, the 
diameter of the cupola, the volume of air passed 
into it, and the pressure at which the air entered 
the cupola, and any formula which did not take 
each of these factors into consideration was not 
to be relied upon. 

The lecturer stated that he had a difficulty in 
presenting this part of the subject, because of the 
fact that very few cupola installations embraced 
apparatus for measuring the quantity of air enter- 
ing the cupola, and this, was a defect which he 
would like to see rectified, because until there was 
the means of determining and regulating the 
volume of blast entering the cupola very little 
advance could be made in the study of cupola 
practice. 

The next questions considered were the volume 
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and the pressure of air necessary for cupolas, and 
arising out of these questions the subject of com- 
bustion was involved. The point which occurred to 
the observer in studying the cupola was the vast 
amount of difference between the theoretical heat 
values which should be obtained, and the heat 
values which were actually obtained in practice. 

The number of British thermal units required to 
raise 1 lb. of iron to melting temperature and 
thereafter completely melt it was 504, therefore the 
B.Th.U. required to melt a ton of iron should be 
2,240 x 504 = 1,128,960. 

It was known that the theoretical value of 1 lb. 
of coke (90 per cent. carbon), if completely burned 
to CO, gas, should produce 13,086 B.Th.U. From 
these figures could be determined that the theore- 
tical amount of coke required to melt 1 ton of 
iron was 86 lbs., whereas in actual practice the 
average amount of coke required to melt 1 ton of 
iron was about 224 lbs. 

The lecturer then gave some consideration to the 
question of tuyere area, and the sectional area of 
the blast main in relation thereto. An example 
was given showing the method of determining by 
calculation the approximate chemical composition 
of the metal when several brands were mixed 
together. 

A vote of thanks to the lecturer brought the 
meeting to a close. 





NEWCASTLE BRANCH, 


At a meeting of the Newcastle Branch on 
November 24, a discussion took place on several 
topical problems associated with the foundry trade 
generally. The President of the Branch, Mr. W. 
Mathews, occupied the chair. 

At the outset the President moved a vote of 
condolence with a Past-President, Mr. Matthew 
Gallon, in the death of his son, Private J. W. 
Gallon, in Palestine. Private Gallon was an 
esteemed associate member of the Branch, and 
prior to joining the ranks of the British Infantry 
had seen much service with the Army Service 
Corps. A vote of sympathy with his parents was 
carried in silence, the members upstanding. 

The Secretary (Mr. H. A. J. Rang) next read 
letters and telegrams from the King, the Prime 
Minister, the First Lord of the Admiralty, and 
the Secretary of State for War, acknowledging 
the messages recently forwarded on behalf of the 
Branch, expressing unswerving loyalty to the 
Throne, and whole-hearted support in the Govern- 
ment’s determination to carry on until the 
common enemy of mankind and civilisation had 
been finally and effectually crushed. 


The Value of Scrap. 

The first question down for discussion was :— 
‘* What properties are possessed by scrap iron that 
causé foundrymen to use as much as 50 per cent. 
of it in their mixtures, and regard it as indis- 
pensable?”’ 

The author of the question, Mr. Young, analy- 
tical chemist of Wallsend, opened the discussion, 
and observed that the rule-of-thumb mixtures 
generally contained 50 per cent. of scrap iron, and 
the other half was composed of pig-iron. If 50 
per cent. of the cheapest material which could be 
got were used, then why should so much be paid 
for the other half? Founders often used a lot of 
very expensive pig-iron. So far as he had 
observed these things, the foundrymen put every- 
thing down to scrap. To the foundryman scrap 








was like the wooden image to the heathen—if he 
got a good casting it was due to the scrap, and 
if he got a bad casting it was also due to the 
scrap. If the metal were re-melted there resulted 
a metal that was harder, and to a large extent the 
hardness was-due to more sulphur. That went to 
show that scrap contained more sulphur than did 
pig-iron. What was it in scrap that gave that 
result? Suppose scrap were more expensive than 
pig-iron, would founders still use 50 per cent. of 
scrap? That was a question to which he had not 
yet found an answer. Personally, he could do 
without scrap if he wanted to. 

Mr. Epwarp Smirn said he could assure Mr. 
Young and the members that scrap to-day was 
dearer than pig-iron, and still they were using it. 
He was of opinion that they got a clearer iron with 
the 50 per cent. of scrap. He found the metal 
not so fluid if he did not use 50 per cent. of scrap; 
it was more sluggish, and whenever they had been 
short of scrap they had found that difficulty. The 
metal did not keep lively nearly so long when they 
had nothing but pig in it. What the property in 
the scrap was he could not tell. 

Mr. W. J. Pavusin, the ex-President, said he 
hardly agreed with what Mr. Young had said 
about scrap. He seemed to speak of scrap as 
though it were a glorified dross. There were dif- 
ferent kinds of scrap. Unless founders could 
have everything analysed they felt safer in the 
knowledge that the iron now being broken up into 
scrap had been through the mill and had stood 
the test of time. Anybody who knew the use to 
which the scrap had been put in its working days 
could select it with the sure knowledge that it 
was good, because of the value attaching to the 
mixture when it was first made. That was one of 
the reasons why they relied so much upon good 
scrap. 

Mr. Weir expressed the opinion that they could 
get fluid iron without os to scrap at all. 

Mr. Youna, replying to the discussion, said that 
a good cylinder did not ‘necessarily make good 
scrap. The result depended entirely upon the 
pig-irons they were using to mix with it. They 
could bring a rotten scrap up to be quite a good 
casting by using good pig-iron. It largely 
dened upon the mixture. 

The Value of Flux. 

Mr. Youne next raised the question :—What is 
the value of a flux to a brass foundry? He said 
that the majority of brass foundries used no flux 
at all, and yet they talked about fluxes as though 
they did use them. Having given analyses of 
some fluxes, he went on to say that some were 
used to protect the surface of the metal. Some of 
them were supposed to get the impurities out of 
the metal. But no brass foundry seemed to use 
those things, in spite of the fact that advertise- 
ments for fluxes were always being published. 
Somebody sold them and somebody must buy them. 
He had brought with him one or two pamphlets 
setting forth the claims for fluxes. Amongst other 
things it was claimed for one that it would make 
the metal run more rapidly. For another it was 
claimed that ‘it effects a great saving in tin 
‘ where high pressure is necessary.’’ Another said 
that ‘‘ it gives strength to the metal without hard- 
ness, so that the life of tools is protected and great 
saving effected.’’ ‘‘ Foundrymen can save 2 to 
2} per cent. in cost by using this flux,’’ said 
another. Now, if all those things were true, they 
ought to be using fluxes. Somebody must be buy- 


38 THE FOUNDRY TRADE JOURNAL. 





ing fluxes, and he would like, to know if they 
were proving any good; if not then those who 
bought them were simply throwing away their 
money. 


Improvement of Surface of Castings. 


The third question introduced was :—‘‘ In view 
of coming foreign competition is it not important 
that the surface appearance of our castings should 
be improved without putting up the cost? if so, 
what is the state of our knowledge upon this sub- 
ject, and what steps can be taken to extend it?” 

Tue PresIpENT, in a brief introduction to the 
subject, pointed out that castings from different 
districts had different appearances. The castings 
from the Midlands, for instance, had usually a 
better appearance than the castings made on the 
North-East Coast, and that was attributed to the 
particular moulding sands they employed. The 
sand mixtures used in the North were not con- 
sidered the best for improving the surface of the 
casting. 

Mr. Henperson said that for his part he had 
never seen any castings made on the North-East 
Coast equal to the Scottish and Midland castings. 
One of the things that militated against them in 
the North was that there was such a variety and 
very little standardisation. It was difficult in 
the North to get sand mixtures standardised owing 
to the variety. His experience had driven him 
to think that the superiority of Scottish and Mid- 
land castings was due to the iron. The Scotch 
and Midland irons had a tendency to take on a 
closer skin than the Middlesbrough iron; and tem- 
perature had possibly also something to do with it. 
Middlesbrough iron seemed to come white out of 
the turnace, and the Lincolnshire or Scotch irons, 
although they seemed to be ‘‘ done up,”’ still ran, 
and with a percentage of those irons in the metal 
he was sure he got a better skin on the castings. 

Mr. Epwarp Smirn observed that the Scotch 
people, singularly enough, did not use Scotch 
irons. They used far more Middlesbrough iron 
than Scotch. He thought they could not get any 
better skin on the castings unless they had better 
moulding. He thought the moulder had more to 
do with it than anybody else. He would like to 
know why some men would use a material and get 
the skin first class, and other men using the same 
material would get the skin ragged and pimply. 
He thought that it was the fault of the moulder 
if there was a bad skin on the casting. 

A Memper asked if it were not advisable to let 
every man mix his own sand. He thought if they 
did not they would find that some’men would have 
better castings than others. Sometimes the sand 
was not properly separated unless they had a sand- 
mixing machine, and if the sand was more worked 
—not milled—but worked so as to grind those 
pieces up, they would get better castings. At his 
place they had a centrifugal sand mixer, but it 
did not eliminate the bad properties for the green- 
sand castings. 

Tue Presivent thought that some moulders were 
addicted to too much sleeking, and they thus 
destroyed the surface of the metal by not allow- 
ing the free egress of the gas in the sleeking pro- 
cess. It was largely a question of the manipula- 
tion of the sand. 

Mr. E. Smrrn said there was a very good 
axiom :—‘‘ Never sleek twice when once will do.’’ 

Another Member said that North-country sand 
was too close. If they wanted it properly mixed 
they had to mix it themselves. 
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Women in German Foundries. 





A recent foundry number of ‘‘ Stahl und Eisen ” 
contains an article by Herr Kurt Abeking on the 
experience gained with women in munition works 
in Germany, especially in foundries, Before 
the war the suggestion of employing women in 
rolling mills, steel works and ironfoundries would 
have been ridiculed; now it is an accomplished 
fact. About three months is stated to be the 


minimum time required for training a female to 


Fic. 1.—Women Povrinc METAL. 


become a fully-qualified artisan. This, however, 
only applies to repeat work, and a much longer 
term must be allowed for training in other kinds 
of work. It is of special importance to choose the 
candidates with great care, and the author’s ex- 
perience has convinced him that the usual way of 
deputing an old workman or workwoman to teach 
a new-comer is but a slow method and leads to 
many failures. Turning one of the foremen into a 
teacher of females, too, often ends in a failure, as 
the teacher may not be able to impart his know- 
ledge and skill to his pupils, especially to those 
who are less good-looking than others! A _ fre- 
quent fault of such instructors is.that they freely 
use technical terms and interlard their explana- 
tions with expressions which are more likely to 
confuse than to enlighten their pupils. The 
author’s plan has therefore been to choose speci- 
ally qualified instructors from among the women 
who had been employed in munition work for some 
time, and promote them in due course to fore- 
women. In order to make them more generally 
useful as instructors, they are given opportunities 
to make themselves thoroughly 
different ‘departments of the foundry, including 
making cores, fettling work and work with 
different kinds of moulding machines. The results 
of this system have been satisfactory, as the female 
apprentices treat their women instructors with 
greater deference than they would men, and women 
who themselves have only quite recently been 
initiated into the mysteries of the craft seem to 
have a better knack to teach their sister-workers 
than men who have grown up and spent all their 
lives in the foundry or, workshop. It should 
also be borne in mind that in many cases the 
female munition workers are drawn from the more 
educated and more intelligent lower middle classes, 
while the foreman, as a rule, belongs to the work- 
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ing classes. These women, moreover, seem to be 
more conscientious in the fulfilment of their 
duties than their brothers or sisters of a lower ~ 
social order. 

The question was recently raised whether it 
would be advisable to arrange special lectures for 
prospective women workers, and to draft hands 
from such training schools into the various works, 
but the general opinion was against the scheme, 
owing to the great variety of work that would 
have to be taught to apprentices. 

From replies received to his inquiries and from 
his own personal experience, the writer of the 
article has arrived at the conclusion that, generally 
speaking, the output of a trained female is equal 
to from two-thirds to three-quarters of that of a 
trained male worker. There have been exceptions, 
he says, where women have turned out as much 
work as men. An important factor in female 
efficiency is suitable clothing—trousers, jacket and 


‘ cap—the cost of which need not exceed 7s. 6d. to 


10s., for which small sum a serviceable suit can be 
obtained. After exchanging her usual - attire 
for more suitable clothing, the workwoman will 
tackle her job with greater ease and alacrity than 
before. The author publishes some photographs 
showing women engaged in different parts of the 
foundry, of which we reproduce one showing two 
women pouring metal (Fig. 1), another represent- 
ing five women formed into a gang and being 
taught moulders’ work (Fig. 2), and a third show- 
ing women sorting and cleaning castings (Fig. 3). 

The possibility of employing women in foundry 
work may be said to be almost unlimited. Men 
will, of course, always be preferred in making 
heavy castings and attending to the cupola, but in 
all other parts of the foundry women can be and 
are being employed. They have acquired great 


skill in hand moulding in all its branches, and as 
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Fic. 2.—Grovurp or Five Women TRAINING. 
regards machine moulding their employment is 
only limited by the weight of the moulding boxes 
that have to be handled and the lifting appliances 
at hand. 

Women were employed even before the war in 
making cores, and with the introduction of making 
shells of cast metal women found their way into 
almost every foundry for making cores. It was 
doubted at first whether they would be able to ram 
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uniformly the cores of large shells, but they have 
performed this work so satisfactorily that they 
have supplanted the male workers entirely in some 
foundries in this special branch. Indeed, it was 
found that the women’s output was much better 
in quality and double that of men in quantity for 
the same number of working hours. Women will 
be more and more employed in making cores for 
larger castings, especially loam cores on barrels 
to templates, in which kind of work new-comers 
soon acquire great proficiency. But even in the 
case of more complicated sand cores, not except- 
ing green-sand cores for small castings for sewing 
machines, electric motors and the like, women very 
quickly outrival both in quantity and quality 
youths of 17 or 18 who are in normal times em- 
ployed on this kind of work. 

A great obstacle to extension of female labour 
is the obstinacy of old foremen, who are prejudiced 
against, and treat with contempt, female labour. 
It is in this respect that skilled forewomen 
prove of advantage. Besides, it is always advis- 


able to group female workers together under thi 





Fic. 3.—WomeEN at THE GRINDSTONE AND SorTING 
CastTINGs. 


supervision of one of their own sex rather than to 
employ them separately. 

Women can also be-usefully employed in the 
fettling shop, in cleaning, dressing and grindiag 
castings, working the sand-blast, at the grindstone, 
ete The constant rattle, noise and dust, of 
course, require a strong constitution, and women 
have to be selected specially for these jobs, especi- 
ally for work at the grindstone. Taking, however, 
everything into consideration, women will be more 
usefully employed as moulders. They are more 
reliable, more intelligent, and harder workers than 
the common run of youths, besides which ther 
fingers are more nimble, and they have a finer 
touch than males. In the pattern-shop, however, 
their employment will always be more limited and 
more or less restricted to secondary work, like 
cleaning, painting, varnishing, etc., patterns. In 
these subordinate branches they make thoroughly 
reliable workers. They are employed also occa- 
sionally as crane-drivers, especially with electric 
cranes, 

The author of the article then gives statistical 
data as regards the percentages of the workers in 
a foundry which, in June, 1914, employed 500 
people, all males. Of these 28 per cent. were trained 
men, 58 per cent. unskilled men, and 19 per cent. 





were youths. The same foundry now employs about 

600 people, of whom 15 per cent. are trained men, 
34 per cent. unskilled men, 29 per cent. are youths, 
and 22 per cent. are females. It must be noted, 
however, that the foundry in question turns out, 
almost exclusively, high-priced special castings, for 
the making of which none but expert workers 
with special training of several y+ars can be em- 
ployed. Other foundries turning out merely 
ordinary castings would no doubt be able to em- 
ploy a higher percentage of female and unskilled 
labour. Thus even in the foundry referred to the 
percentages in the munition department are as 
follows :—6 per cent. trained men, 26 per cent. 
unskilled men, 20, per cent. youths, and 48 per 
cent. women. 

One important point in employing female 
labour is the question of rate of pay. Some of the 
trade unions advocate that the women’s rate of 
pay should be fixed at one-third less than that 
paid to men. This may be feasible in some works, 
but it would be rather difficult to adopt it in a 
foundry. The author’s plan has been to pay for 
piecework at the same rate whether the work is 
done by men or women, unless the latter require 
extra help men could do without, in which case, 
however, the women always agree to a slight reduc- 
tion in wages to pay for the assistance they receive. 
Women, besides, seem to prefer work in the 
machinery shop to work in a foundry, and have 
to be attracted there by better wages. 








PROPOSED IMPERIAL BANK OF INDUSTRY.— 
\n important report has been jssued by the Committee 
on Banking of the British Empire Producers’ Organisa- 
tion recommending a scheme, the main feature of 
which igs to afford readier financial support on sound 
principles throughout the United Kingdom and the 
Oversea Dominions and Colonies for producers and 
manufacturers. The available capital is to be pro- 
vided in the shape of debentures and deposits with 
State guarantee. Further capital will also be accumu- 
lated by the funding of profits, as apart from a 
small bonus to debenture holders and depositors all 
surplus will remain in the bank. Provision is made 
for government by boards of trustees, on which both 
employers and employed would be represented. The 
guarantee capital js estimated at fifty millions ster- 
ling (to be enlarged as demand shall arise), the 
amounts suggested for the guarantors being as fol- 
lows :—United Kingdom, £25,000,000; Dominion of 
Canada, £6,000,000 Commonwealth of Australia, 
£6,000,000; Dominion of New Zealand, £2,000,000; 
Union of South Africa £2,000,000; Newfoundland, 
£1,000,000; Straits Settlements and Malaya, Ceylon, 
Britjsh Guiana, Mauritus, West Indies, Rhodesia, Falk- 
land Islands, Fiji, and other’ British Possessions, 
£8,000,000. Among the objects of the scheme are :— 
To stvengthen and to extend producing and manufac- 
turing industries already established in the Empire; 
to assist in the foundation and development of new 
industries therein; to assist by credit facilities in the 
sale of their products. These objects it is proposed 
to achieve by making advances by way of cash credits 
against such security or guarantee as the trustees shall 
deem sufficient; accepting drafts made against ship- 
ments or deliveries of industrial products or of ma- 
terials; buying and selling bills of exchange against 
collateral security ; issuing letters of credit; discount- 
ing trade bills; purchasing secured time payment 
accounts or by advances upon the same: assisting and 
co-operating with other ‘financial institutions in under- 
writing the share and debenture issues of present or 
future industrial undertakings ; collecting and collating 
information likely to be useful to its customers. 
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Metal-Pouring Device. 





In a recent issue of ‘‘ The Iron Trade Review "’ 
was described a buggy ladle which is now being 
used in a number of American and Canadian 
plants. The device was designed by Mr. Max 
Trembour, Ludlum Steel Company, and Mr. T. W. 
Price, consulting engineer, New York. At the 
Ludlum steel plant, where the device was first 
placed in service, the labour cost of pouring metal 
has been reduced two-thirds by the use of this 
buggy ladle. 

The details of the ladle are shown in the accom- 
panying illustrations. The device consists essen- 
tially of a framework supported on four wheels 
which operate on rails. The moulds to be poured 
are placed between the tracks. The ladle is sup- 
ported on the framework. One operator, standing 
on a platform at the side, with one hand controls 
the pouring by means of a lever, and with the 
other hand propels the buggy forward or backward, 
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molten metal which may be spilled, as the side 
plate of the truck is between him and the metal. 
A peep hole, covered with mica, is provided in one 
of the side plates. Through this hole he can see 
the bottom of the pouring spout and the top of 
the mould. The device is operated solely by hand, 
no electricity being used. 

The problem of centreing the bottom-pour spout 
over the mould is said to be simplified by the ease 
with which the operator can move the truck in 
either direction. Any wastage of metal in filling 
the mould can be avoided, as the operator can 
check the flow immediately when he sees that the 
mould is filled. The device is the subject of a 
patent application. 








THE THERMAL AND ELECTRIC CONDUCTIVI- 
TIES OF CARBON STEELS.—Professor Dr. Carl 
Benedicks in 1902 proposed a numerical relation between 
the electric resistance of steels and their composition, 
his equation being based on his own experiments, and 
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as desired, through a hand-wheel. The ladle can 
be tilted by means of another hand-wheel. 


The ladle may be brought to the truck by a crane 
after the furnace is tapped, or the tracks may be 
extended to the furnace, and the metal tapped 
directly into the ladle as it rests on the buggy. 
Four-sided pyramid castings are provided at each 
side of the bale ladles. These castings engage with 
openings in castings on the truck so that as the 
ladle is lowered it automatically seats itself on 
the ladle truck. The position of the bottom-pour 
spout is thus brought directly into line with the 
moulds. 

One labourer, standing on the platform, can tip 
the ladle by means of self-locking gearing actuated 
through a hand-wheel, can control the bottom 
spout pouring device through a lever, and can’ 
move the truck along its tracks by means of a chain 
drive. Roller bearings are employed to facilitate 
the movement of the truck. The operator, when 
turning the wheel with one hand, can propel the 
truck and loaded ladle about 50 ft. per minute. 

The operator is completely protected from any 





expressing the conductivity as a function of the sum of 
ercentages of dissolved carbon plus the sum of equiva- 
font “carbon values”’ of all the other dissolved 
elements. His equation has been accepted, within cer- 
tain limits, by other writers. But as regards the ther- 
mal conductivity of carbon steels in connection with 
their composition, according to Mr. Takéo Simidu, a 
Japanese author, there appear to be hardly any 
accounts published. He has therefore set to work and 
has made investigations to ascertain in what manner 
the amount of dissolved elements, especially carbon. 
affect the thermal conductivity of steels. The method 
and results of his investigation are published in the 
latest issue of the ‘‘ Science Reports’ of the Tohoku 
University, to hand. The thermal conductivity of 
steels, according to him, varies in the same manner as 
the electric conductivity, and he gives three equations 
to calculate it for forged, or annealed, or quenched 
steel, as the case may be. In a comparative table (5) 
he gives the calculated and observed values for a dozen 
specimens of Krupp carbon steels for each of the three 
treatments and the discrepancies between theoreticals 
and actuals only range between +0.008 and —0.0012 
gr. cal. per deg. cm. sec. Another table (6) gives the 
ratios of the two conductivities or the product of the 
thermal conductivity and the electric resistance. 
D 
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Electrometallurgy in France. 


Dr. C. O. Martiovux, who was a member of the 
American Industrial Commission to France, has 
published a long report on ‘* Hydro-electric Power 
and Electrochemistry and Electrometallurgy in 
France,"’ from which the following extracts are 
taken. 

Dealing with the cost of electric power the 
author points out that the question of prohibi- 
tive cost differs according to the purpose and the 
process for which electrical energy is needed. In 
the case of metallurgical or chemical processes in- 
volving the use of electric furnaces or depending 
upon the heating effects produced by electric cur- 
rents, the cost of electric current ought to be 
brought down to about £2 10s. per electrical horse- 
power per year (which is equivalent to about 
£3 6s. 8d. per kilowatt-year), and it is highly de- 
sirable that the cost should be as much below that 
figure as possible. It is said that in the case of 
some of the large water powers in Norway, where 
the cost of development per horse-power was very 
low, the cost of power at the power station is as 
low as about £1 1s. or £1 5s. per horse-power-year. 
These are exceptionally favourable cases. A power 
cost of £2 to £2 10s. per horse-power-year would 
be considered low; above that price it becomes 
less satisfactory, and it may be too high for many 
purposes. A cost of £3 6s. 8d. per kilowatt-year 
(8,760 hours) corresponds to less than 0.1d. per 
kilowatt-hour. If electric power must be very cheap 
in order to be useful for electrochemical and elec- 
trometallurgical purposes, then the fact that so 
much power is used for these purposes in the 
‘** white coal '’ (water power) region of France may 
be regarded as fairly conclusive evidence of the low 
cost of production of that power. From the official 
figures given for the different uses made of the 
water power in the ‘‘ white coal’ region, it ap- 
pears that the power used in electrometallurgical 
works (255,000 h.p.) and that used in electro- 
chemical works (147,000 h.p.) together make up 
402,000 h.p., or 54.5 per cent. of the total power 
in that region. It may be fairly presumed from 
the physical characteristics of the ‘‘ white coal "’ 
region that the undeveloped power in that region 
will not prove more expensive than that which is 
already in use. Moreover, the possibilities of cheap 
power in the region of the Pyrenees are also very 
good. It is quite conceivable, therefore, that there 
may be available in France an amount of very 
cheap hydro-electric power suitable and economical 
for electrochemical and electrometallurgical work 
that would, in time, bring the aggregate of such 
work to a point requiring as much as 1,500,000 or 
even 2,000,000 h.p. When that time arrives 
France will be occupying a position of highest 
importance in these industries. 

In the region of the Alps almost 35 per cent. of 
the aggregate hydraulic power is utilised in electro- 
metaHurgical work. The only industry utilising 
more hydro-electric power is that of ‘‘ lighting and 
power,’’ which utilises 38.4 per cent. of the whole 
amount. 

Aluminium.—It was this metal which gave 
France an opening for entering the field of electro- 
metallurgy. The subjoined table gives the rela- 
tive production capacities of different countries 
two or three years before the war, and shows that 
France led the world, with a production capacity 
equal to 39.2 per cent. of the total. Of the ten 
¥rench aluminium plants, the nine in the region 





of the Alps represent an aggregate of 120,000 h.p.; 
the other is in Southern Tras. It is interest 
to note that from 1886 to 1896 it was Switzerlan 
and not France that led the world in production 
capacity of aluminium. Its production capacity, 
after that time, remained nearly stationary, while 
that of France continued to increase. One im- 
portant reason why France attained a leading 
position was the fact that, at first, and until 
recent years, practically all the bauxite ysed for 
making aluminium came from France. The French 
bauxite is generally considered superior in quality 
to that from any other source. In spite of her 
great advantages, however, France has not retained 
the leading position. With a domestic consump- 
tion of only about 3,000 tons, and a production 
capacity of 19,000 tons per year, there is a large 
surplus which must depend on finding a market 
abroad. 


Production Capacity for Aluminium. 

















Number | Number/ Aggre- |Capacity|Per cent 
Country of of te in tons of 
concerns} plants. -P. {per year.) total 
France .. “a 6 10 140,000 | 19,000 39.2 
United States 3 3 105,000 | 12,500 25.8 
Canada > 1 1 ,000 2,500 5.2 
Switzerland 1 2 27,000 6,000 12.4 
Germany 1 1 5,000 600 12 
Austria 1 1 5,000 800 1.6 
England 2 2 21,000 3,800 7.38 
Norway 2 2 21,000 2,100 4.3 
Italy 2 2 4,000 1,200 2.5 
Total 19 24 348,000 | 48,500 | 100.00 











Electro-siderurgy—The Commission had the pri- 
vilege of visiting one of the largest ‘‘ electro- 
siderurgical ’’ plants in France, the works of the 
Compagnie des Forges et Aciéries Electriques Paul 
Girod, and the works of the Société Electro- 
Métallurgique Procédés Paul Girod, which are 
affiliated establishments, at Ugine, in Savoy (in 
the ‘‘ white coal’’ region). 

The first of these establishments is equipped for 
making electric steel castings up to 25 tons. 
The six furnaces that were in operation have an 
aggregate charge capacity of 35 tons. Two more fur- 
naces were under construction, one of 2 tons, and 
one of 12 tons, which will make the aggregate 
charge capacity 47 tons. Each furnace can be used for 
making at least three heats per day, and each heat 
requires about 63 hours. With the six furnaces 
already in use there was no difficulty in making 
3,000 tons of electric steel per month, or an aver- 
age of 100 tons per day. 

Ferro-Alloys.—There is, perhaps, no application 
of the electric furnace in which it has been more 
successful than in the manufacture of “ ferro- 
alloys.’’ France has played a leading part in the 
erection of this new branch of electrometallurgy. 
There were in France before the war no less than 
13 concerns engaged in this new electrometallur- 
gical industry. One of these is the works of the 
Société Electrometallurgique Procédés Paul Girod, 
at Ugine, Savoy, adjoining the steelworks already 
mentioned. This plant is one of the largest pro- 
ducers of ferro-alloys and rare metals in the world. 
It is a large producer of tool steels and of so- 
called “rapid steels.” The total production of 
ferro-alloys in France in 1910 was 64,000 tons, of 
which a little less than half was made in electric 
furnaces. Since then the production by the elee- 
tric furnace has been enormously increased. 
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The Workington Steel, Peech and 
Tozer Amalgamation. 





The following circular, signed by Sir J. S. 
Randles, the chairman, has been issued to the 
shareholders of the Workington Iron & Steel Com- 
pany, Limited :— 

At the last shareholders’ meeting I indicated that 
negotiations for certain amalgamations had been under 
consideration, but there was nothing definite to place 
before the shareholders. I am able to inform you 
that arrangements have now provisionally been made 
for the combination and amalgamation of the several 
eompanies of: Steel, Peech & Tozer, Limited; Samuel 
Fox & Company, Limited; the Frodingham Iron & 
Steel Company, Limited; and the Workington Iron & 
Steel Company, Limited. Under the scheme it is pro- 
posed to form a new company to take over and acquire 
the entire assets and undertakings of the several 
companies. Application is in course of being made 
to the Treasury for its consent to the scheme, and at 
the earliest opportunity the arrangements will be sub- 
mitted to the shareholders for confirmation in general 
ome when the full details will be placed before 
them. 

Recent mention has been made of the amalga- 
mation between Steel, Peech and Tozer and the 
Frodingham Company. Without the Workington 
Company the estimated output of the amalgamation 
was in the neighbourhood of 1,000,000 tons of ingots 
a year. By the inclusion of the Workington Com- 
pany the combined firms secure an ample supply of 
raw materials for the acid process of steel making, 
just as the inclusion of the Frodingham works 
gave them control of a supply of low-grade 
basic ore. The Workington Company have made 
very considerable extensions recently, and have 
built a large acid open-hearth plant, so that the 
total capacity of the combine in ingots will be well 
over 1,250,000 tons per annum, but as regards 
output much depends upon what use is made of 
the extensive Bessemer steel plant which the 
Workington Company possess. In some cases 
making steel by this process has been compulsorily 
stopped. 


Further Control of Timber. 


The Board of Trade announce two Orders under the 
Defence of the Realm Acts. The first, as published in 
a recent ‘‘ Gazette,’’ fixes maximum prices for 
home-grown timber at all stages from the standing 
tree to the plank, and the second prohibits the export 
of native timber from Ireland without a permit, for 
which application must be made to the Assistant Con- 
troller of Timber Supplies (Ireland), 6, Hume Street, 
Dublin. 

It is emphasised that as regards standing timber 
the maximum prices are intended to apply to timber 
of the best quality in the most accessible positions. 
Prices for other timber should be based upon the 
maximum rates, having regard to the usual factors 
of quality, accessibility, haulage, and other conditions. 

e maximum prices per cubic foot fixed by the 
Order for standing trees are: Larch, 1s. 4d.; Scots 
pine and Douglas fir, 11d. ; spruce and other firs, 10d. ; 
ash selected for aeroplane purposes, 5s.; ash for other 
Pp ses, 3s.; ash of inferior descriptions, 1s. 6d. ; oak, 
well grown selected trees, 3s. 3d.; oak, well grown 
whole parcels, 2s. 3d.; oak of inferior descriptions, 
1s. 3d. ; sycamore and hornbeam, 2s. ; Spanish chestnut, 
1s.; selected trees, 2s.; beech, Is. 6d.; poplar, alder, 
and lime, 1s. 3d.; elm, 1s.; and other common hard- 
woods, 1s. For timber felled and trimmed lying in 











the wood these prices may be increased up to 10 per 
cent. 


: ‘ 





The Order also fixes maximum prices for timber in 
“the round, sawn, or converted, and cancels the Home 
Grown Timber Prices (Great Britain) Order of July 4 
last, which dealt only with certain sizes of converted 
home-grown softwood. 





Trade After the War. 


The Lords Commissioners of his Majesty’s Trea- 
sury and the Minister of Reconstruction have ap- 
pointed a committee, with the following terms of 
reference :— 

To consider and report whether the normal 
arrangements for the provision of financial facilities 
for trade by means of existing banking and other 
financial institutions will be adequate to meet the 
needs of British industry during the period immedi- 
ately following the termination of the war, and, if 
not, by what emergency arrangement they should be 
supplemented, regard being had in particular to the 
special assistance which may be necessary :— 

(a) To facilitate the conversion of works and fac- 
tories now engaged upon war work to normal pro- 
duction. 

(b) To meet the exceptional demands for raw 
materials arising trom the depletion of stocks. 











Applications for Patents. 


Alldaye & Onions Pneumatic Engineering Company, Nichol- 
son, A., and Hodkinson, H. rating mechanism of 
tilting crucible furnaces, etc. 17,660. November 29. 

American Die Casting Company. Moulds for casting metal. 

November 14. (United States, February 9.) 

T. Casting or moulding apparatus. 17,712. 
Novem’ w. 

Dees F. H., and Everitt & Sons, A. Making castings 
or ingote for production of condenser t , ete., by 
drawing. 17,805. December 1. 

Brookfield, D., Gaunt, J., and Tyler & Song, J. Smelting 
furnaces, etc. 17,37. November 24. 

Brown, G. Apparatus for testing hardness of metals. 
November 22. 

Brown & Company, J., and Grant, G. C. 
pouring or teeming molten metals. 16 

8., and Hoyle, J. R. 





17,231. 


Nozzles, etc., for 
November 13 


urn, Annealing, tempering, or 
heat-treatment furnacee for metals. 17,931. December 4. 
Chattaway, D. Machine for testing hardness of metals. 
18,215. December 8. 
Dear, C., and Miris Steel Company. Alloy steels. 18,055. 
December 


e 5. 
Deutsch-Luxemburgieche Bergwerke-und Hitten-Akt.-Ges, and 
Waldmann, 8. J. Process of briquetting iron and steel 

- sarap. et ovenver * ae 

ickson, H. C. Plant for quenching, hardening, tempering, 
etc., steel. etc. 17,793. December 1. 

Gains, J. Electric furnaces. 17,700. November W. 
General Electric Company. Alloyse 17,09. November 20. 


Greenhill, C. B. Method of cooling-off castings. 17,848. 

December 3. 
ali, A., and Moody, F. fSlectric furnaces. 17,700. 
November 30. 

Harvey, L C., and Morgan Crucible Company. Crucible 
melting furnaces heated by gas or oil. 17,302. 17,303. 
November 23. . 

Honda, K. Magnet steel. 16819. 16820. 16821. November 15. 


Hughes, T. V. 17,248. 
November 23. 

Hutchins, T. W. S. Muffle furnaces. 16,965. Noyember 17. 

Ionides, A. C. Melting-furnaces. 16,807. November 15. 

Kane, W., and Richards, E. J. W. Gas and air reversing 
valves for steel-melting, etc., furnaces. 


er 3. 

Kane, W., and Richards, E. J. W. Heating, annealing, 
welding, etc., furnaces. 17,844. Devember 3. 

MeGregor Brothers and McGregor, R. Moulding machines. 
18,077. December 6. , 

Neesham, J. B. Moulding-machines for foundry use. 16,956. 


November 17. 

Oxley, G. H., and Oxley & Sons, G. Apparatus for casting 
clusters or groups of metal ingots. 18,126. December 7. 

Reid Brothers. Apparatus for testing hardness of metals 
17,231. November 22. 

Robinson, J. A. Tool steel. 17,201. November 22. 

Sellers, J. C. Manufacture and treatment of steel. 
November 22. 

E. R. Furnaces. 17,372. November 24 

Walker, J. B. Ingot-mould flasks. 16.716. 
(United States, December 13, 16.) : 

Weliman, Seaver & Head, and Smith, F. G. Steel-making 
furnaces or mixers, etc. 16,585. November 12. 


pd? 


Treatment of metals and alloys. 


17,843. Decem- 


17,243. 


November 14. 
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Trade Talk, 


Tue engineering works of Messrs. J. Holroyd & Son, 
Rochdale, have been seriously d ed by fire. 

Tue merchants of Sheffield have formed a merchant 
section of the Sheffield Chamber of Commerce. 

Joun Wri.1aMs anp Sons (Carpirr), Lrwirep, have 
removed to Globe Warehouses, East Moors Road, 
Cardiff. : 

A winpinc-up order has been made against the 
International Metal Company, Limited, 1 and 2, Buck- 
lersbury, London, E.C. 

Tue British Hick Powrr Gas Encrne Company, 
Lrurmep, is being wound up voluntarily, with Mr. 
F. G. Palin as liquidator. 

A sat fire broke out at the works of Mr. A. 
Richardson, iron and brass founder, Mansfield, recently, 
but very little damage was done. 

CoNSIDERABLE damage has been caused by a fire at 
the Sheffield works of A. Spafford & Company, 
Limited, tool and file manufacturers. 

Mr. A. Hodgkinson, 22, Queen Street, E.C., has been 
appointed receiver of the Thames Iron Works, Ship- 
building and Engineering Company, Limited. 

Burton, Grirrirus & Company, Limrrep, Ludgate 
Square, Ludgate Hill, E.C.4, have established a 
branch at Central House, New Street, Birmingham. 

Messrs. J. Amatr & T. A. Dotan, carrying on 


business as the Witton Engineering ees: , New- 
town Row, Birmingham, have dissolved partnership. 
Messrs. THomas Turnsvurtt & Son, of Whitby, have 


disposed of their Whitehall shipbuilding yard by pri- 
vate treaty. The yard, which has space for five or six 
ships, has been closed since 1902. 

A Fire occurred last month in the North British 
Steel Foundry, Bathgate, doing considerable damage to 
the building containing the pattern shop, woodwork 
shop, laboratory, and time office. 

Tue shareholders of National Alloys, Limited, have 
decided to wind up the company voluntarily. Mr. A. 
Hodgkinson, 22, Queen Street, Cheapside, London, 
E.C., has been appointed liquidator. 

Mr. Hayes Fou has issued a circular to local 
authorities with regard to the urgent need for a sys- 
tematic collection of metal scrap, especially iron, steel, 
lead, copper, brass, and aluminium. 

Ir is officially ordered that no person or company 
shali sell or suppiy oxygen other than to such persons 
and in such quantities as the Director of Materials and 
Priority shall from time to time direct. 

THe partnership heretofore subsisting between 
Messrs. F. H. Rigby and 8. H. Smith, carrying on 
business as metal merchants, at Bishop Street, Bir- 
mingham, under the style of Smith & Rigby, has been 
dissolved 

At a meeting of the West of Scotland Iron and Steel 
Institute, held in the Royal Technical College, Glas- 

w, Mr. O. C. Beale read a paper on “‘ Our Imperial 

trength, Based on the Metal Industries and an Effi. 
cient Banking System.”’ 

Messrs. W. Pirxincton, the younger, and T. 
Powell, casters. 265, Dartmouth Street, Birmingham, 
trading under the style of T. Powell & Co., and at 
Farm Street, Hockley, Birmingham, under the style of 
the Residuals Company, have dissolved partnership. 

Ir is reported from Glasgow that Charles Connell 
& Company, Limited, Scotstoun Shipbuilding Yard, 
Whiteinch, Glasgow, the Ayrshire Dockyard Company, 
Limited, Irvine and Dunsmuir & Jackson, Limited, 
Govan Engine Works, Glasgow, have combined. 

The nership heretofore subsisting between 
Messrs. J. B. Adrien, E. Peranne, A. Aube, and J. 
Vreeken, —— on business as press tool makers, at 
223 and 225, Pentonville Road, London, N., under the 
style of the Press Tool Company, has been dissolved. 

Tue Apmrratty have decided, we understand, not to 
proceed with the construction of a fourth national ship- 
yard. In view of the tour of Bristol Channel sites 


made by representatives of the Admiralty, it is probable 
that one or other of the sites offered there may be 
utilised for ship-repairing. 

Tue old premises at Chiswick of John I. Thornycroft 
& Company, Limited, have been sold and the proceeds 
expended on the purchase of the freehold of the 
Southampton works. Large extensions to buildings 
and plant have been made without financial assistance 
from the Government or other sources. 

Mr. James MaRsHALL, of Marshall, Sons & Company, 
Limited, engineers, of Gainsborough, states that he 
is proposing to apply to the Board of Trade for powers 
to provide not merely further electricity for his own 
firm, but to supply current for public and private use 
within the urban area of Gainsborough. 


Tue London offices of the Anglo-Mexican Petroleum 
Company, Limited, the Eagle Oil Transport Company, 
Limited, Highways Construction, Limited, and the 
Bowring Petroleum Company. Limited (Kerosene and 
Spirit ent), have been transferred from Fins- 
bury Court to 16. Finsbury Circus, E.C.2. 

We understand that the Ministry of Munitions have 
under consideration the fixing, at an early date, of 
maximum prices for cast-iron scrap and also for second- 
hand rails weighing under 50 Ibs. per yard. A maxi- 
mum price is already in operation for rails of greater 
weight, and it is intended, we believe, to fix one for 
the lighter variety. 

At a meeting of members of the Patents, Trade 
Marks, and Designs Section of the London Chamber 
of Commerce the terms of the Government Bills to 
amend (a) the Patents and Designs Act, 1907; and (0) 
the Trade Marks Act, 1905, were considered, an 
committees were appointed to take action to secure 
certain necessary amendments in both measures. 


Tue capital expenditure of the Blaenavon Company, 
Limited, during the past year has been chiefly on steel 
works and blast-furnace extensions, completion of new 
coal washery and water softening plants, and improved 
railway sidings. Part of the steel works extensions 
has been completed since September 30, and the whole 
of this section should be in commission in a few months’ 
time. 

At the annual meeting of the Sheffield Society of 
Engineers and Metallurgists, held recently, the 
members re-elected Professor Arnold as president for 
the ensuing year. Mr. E. J. Thackeray, assistant 
secretary, was elected to succeed Mr. E. C. Ibbotson 
as honorary secretary. Mr. C. K. Everitt was re-elected 
treasurer. An interesting paper dealing with the sub- 
ject of steel ingots was AF by Mr. J. N. Kilby. 


Str Joun Harmoop-Banner asked the President of 
the Board of Trade whether any arrangements had yet 
been arrived at in this country to deal with the 
Australian concentrates. Str Apert STANLEY, in 
reply, stated that arrangements had already been 
made for the treatment of a quantity of the Austra- 
lian zine concentrates at works to be erected at Avon- 
mouth, and negotiations for the treatment of further 
quantities at Widnes and possibly elsewhere were in 
progress; but no suggestion for this treatment in 
Norway had been made in any quarter. 


Wirth a view to centralising their business in 
London the Stanton Ironworks Company, Limited, have 
opened an office at Maxwell House, Arundel Street, 
Strand, W.C.2, and matters relating to their coal and 
cast-iron foundry business will be dealt with at this 
office. The foundry agency arrangement which has 
existed for many years past between the company and 
Beck & Company, Limited, is being terminated at the 
end of this year. Mr. Arnold Longden, who has repre- 
sented the compeny for some years on the London 
Exchange, will, during riod of the war, super- 
vise the foundry section of the business in addition to 
the coal business. 

Tue Muvusrer or Montrions has made the follow- 
ing openness :— Sir Stephenson Kent (on return 
from United States), to resume his duties as Mem- 
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ber of Council for the Labour (L) Group of Depart- 
ments of the Ministry of Munitions; Major J. W. 
Hills, M.P., to be Member of Council (additional) ; 
Sir Charles Ellis, Member of Council for the Allies 
i to take charge of the Paris establishments of 
the Ministry of Munitions; Sir William Weir, Con- 
troller of Aeronautical Supplies, to be Director- 
General of Aircraft Production; Major-General 
G. T. M. Bridges to be Controller of the Trench War- 
fare Department of the Ministry of Munitions. 

Fottowina the death of Mr. Benjamin W. Head, 

ing director of Wellman, Seaver & Head, 
Limited, steelworks engineers, King’s House, Kings- 
way, W.C., a rearrangement of the Teniouns has taken 
place. Mr. Fredk. I. Sanderson and Mr. Fredk. G. 
Smith have been elected joint managing directors, 
while Mr. Percy K. Stothert, of Stothert & Pitt, 
Limited, of Bath, has rejoined the board. Mr. §. T. 
Wellman continues as chairman. Of the two managing 
directors Mr. F. I. Sanderson has been the secretary 
since the formation of the company in 1905, and has 
heen a director since 1914. Mr. F. G. Smith has been 
with the company since 1906, and was appointed chief 
engineer in 1910 and a director in 1916. 

R. BripceMaN has informed Mr. Byrne that as 
regards the general position of apprentices in engineer- 
ing and electrical firms, the matter should be dealt 
with by the Minister of Munitions. The general 
awards of the Committee on Production for the en- 
gineering and foundry trades affected directly only 
establishments belonging to the Engineering Employers’ 
Federation. Under those awards the advances given 
to boys and apprentices under eighteen years of age had 
been :—(1) 2s. 6d. a week from April 1, 1917; (2) 
1s. 6d. a week from August 1, 1917; (3) 2s. 6d. a week 
from the beginning of the first full pay in December, 
1917. In the case of boys and apprentices over eighteen 
years of age the respective advances given as from the 
dates named were 5s., 3s., and 5s. 

In November, 1910, the —- Ironworks were 
stopped after a successful run of over forty years. 
The brickyard, joiner’s shop, blacksmith’s shop, and 
a few of the fitters were continued, and the 
offices were reconverted into cottages. For atime 
the prospects of Harrington were not very bright, but 
gradually affairs settled down. With the development 
of the coal mines, brick works and by-product works 
at Lowca, every house was occupied, and to-day there 
are more tenants than houses. The ironworks, which 
belong to the Workington Iron and Steel Company, 
Limited, have been restarted, and the furnaces are 
now once more in blast after a thorough reno- 
vation. Mr. Jos. Wilkinson, who has had considerable 
experience, has been appointed resident manager, and 
Mr. Wilson continues as engineer. 

Messrs. Hartanp & Wotrr’s scheme for the exten- 
sive enlargement of the shipbuilding yard of Messrs. 
Caird & Company, Greenock, has been advanced 
another stage. The trustees of the old West Church, 
of Greenock, who were formerly against the p > 
hav2 now decided that, for their part, they will not 
oppose the scheme, provided the details are arranged 
to their satisfaction, and that they are willing to 
accept the offer of the firm to remove the old church 
as it stands to another site. The church and church- 
yard occupy ground to the south-west of Messrs. 
Caird & Company’s present establishment, and its 
sequins will give the firm a greatly increased length 
of building berth. The scheme provides for the takin 
in of an area covering, roughly, half a@ mile to the eas 
of Messrs. Cairds’ pr Some. and the conversion of the 
West Harbour into a fitting-out basin. 

We understand that Dorman, Long & Company, 
Limited, of the Britannia Steel Works, ‘Middlesbrough, 
and the Clarence Steel Works, Port Clarence, have 
acquired the whole undertaking of Sir Bernhard 
Samuelson & Co., Limited, Newport Ironworks, Coke 
Ovens and By-Product Works, Middlesbrough, com- 
prising blast furnaces, coke ovens, collieries and iron- 
stone mines. It was not very long ago that Messrs. 


Dorman, tong & Company took over the Redcar Iron- 
works of Walker, Maynard & gg Limited, who 
owned six blast furnaces, and the Kilton Ironstone 
Mine at Brotton. The works of Sir B. Samuel- 
son & Company comprise eight blast furnaces, 
of which six are in blast, two making hema- 
tite and four making forge and foundry, the 
other two being in course of rebuilding or re- 
lining.- There are also 176 Otto coke ovens, and 70 
of the Simon-Carves type. The company likewise own 
the Hedley Hope and East Hedley Hope Collieries at 
Tow Law, and the Spawood Iron Mines at Guis- 
borough. The capital of Sir B. Samuelson & Com- 

any, Limited, were registered as a limited 
Fiability concern in October, 1887, is £275,000 in £20 
shares. 

Tue following letter has been sent to the various 
Government Departments concerned, and also to the 
members of the Commercial Committee of the House 
of Commons :—‘‘ At a meeting of the Metal Merchants’ 
Section of the London Chamber of Commerce, held on 
November 28, there was under consideration the report 
of the Advisory Committee of the Board of Trade on 
Commercial Intelligence, and especially the recommen- 
daticn to the effect that public money should be ex- 
pended to cover expenses incurred by Export Associa- 
tions of manufacturers in despatching expert investi- 
gators to overseas markets. It was unanimously 
agreed that a strong protest should be made to the 
President of the Board of Trade and other Govern- 
ment officials upon the expenditure of taxpayers’ 
money for the benefit of a privileged group of mem- 
bers of an association of manufacturers, such informa- 
tion not to be available to firms outside the association 
or the general public until after an interval of twelve 
months. Apart from the injustice of nding public 
money for the benefit of a privileged few, it is well- 
known outside of Government Departments that asso- 
ciations of merchants and associations of manufac- 
turers have always been ready and willing to send out 
travelling representatives at the expense of their own 
organisations. It is difficult. therefore, to see what 
excuse the Commercial Intelligence Department of the 
Board of Trade have for laying this additional burden 
upon taxpayers at the present moment, which can 
scarcely be considered favourable for lavish and need- 
less Government expenditure.” 

Messrs. Bottrina & Lowe, 2, Laurence Pountney 
Hill, London, E.C.4, in their annual report on the 
iron and steel and allied trades, remark that it is re- 

uired of the trading as it is of — other section of 
the community, that its operations shall be so shaped 
and dictated as to contribute a maximum to the 
national effort, and the réle of the city merchant is, 
therefore, not what it used to be, and his usefulness to 
the community can no longer be judged by the same 
standards as in pre-war days. Government control is 
the order of the day in export business at the moment, 
and there is no early prospect of the grip of this control 
being relaxed, or indeed of a halt being cried to the 
multiplication of the directions in which it is exercised. 
‘* We regret,’ Messrs. Bolling & Lowe continue, “in 
common ‘with many others, the apparent slight upon 
city merchants as a class, which gave rise to the con- 
vening of the meeting held at the Cannon Street Hotel 
on October 25. The hardships resulting to merchants 
from the lack of expert representation on Govern- 
mental trade committees are self-evident, but the fact 
that the meeting in question was able to commartd the 
sympathetic, active and unanimous support of the most 
influential representatives of the various trade in- 
terests, in itself disposed of any suggestion which might 
linger in the minds of some, that there is no longer 
room for a merchant community in the general scheme 
of things. Whatever ‘be the basis of our national re- 
construction after the war, we have no hesitation in 
saying that no scheme will succeed, or can indeed 
for the approval and co-operation necessary to success 
of traders at large, whick does not give free scope for 
the exercise of their legitimate functions to the mer- 
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chants of the community who are as essential to trade 
a3 is trade to national prosperity.” 


Tue Non-Ferrovs Merars Brix was considered by 
members of the London Metal Exchange at a recent 
meeting, and, generally speaking, those present ap- 
proved the principle of the Bill. The principal firms 
in the reel were represented, Mr. R. W. Rucker 
being voted to the chair. Mr. A. Strauss, M.P., in 
the course of a short speech, disapproved altogether 
of the measure, which he considered would tend to the 
repression of trade. Subsequently Mr. C. L. Budd, of 
Messrs. Vivian Younger & Bund, proposed the follow- 
ing resolution :—*‘ That this meeting of members of 
the London Metal Exchange approves the principle of 
the Non-Ferrous Metal Industry Bill.” Mr. H. Gard- 
ner opposed the resolution, as he thought the Bill was 
bad, although he was in agreement with the object of 
preventing enemies from obtaining control of the 
mineral resources of the Empire. The resolution was, 
however, adopted with few dissentients. The Con.mit- 
tee of the Exchange were afterwards appointed a com- 
mittee to consider the Bill. It was also considered at a 
meeting of the council of the North of England Associa- 
ciation of Iron and Metal Merchants, and ultimately it 
was decided to give support to the Bill with the amend 
ments suggested by the Committee of the London 
Metal Exchange, but with the. following proviso :— 
** That the Board of Trade shall not have power to re- 
fuse a licence to any British firm or person, who has 
already been engaged in the metalliferous trade prior 
to the yess 1915, unless for good cause mono a 
sectins e Imports and Exports Tempora ntro 

ill, the following feseiation wee eget to-—* That 
the committee having considered the Imports and Ex- 
ports (Temporary Control) Bill is strongly ery to 
he proposal to continue Government control of im- 
ports and exports for three years after the war, on 
the grounds that in the interests of the country it is 
necessary that the ordinary course of business shouid 
be resumed with the least possible delay.” 


Some striking pronouncements on “ Labour and 
Capital after the War” were made _ recently 
at Sheffield University by Mr. W. L. Hichens, chair- 
man of directors of the firm of Cammell, Laird & 
Company, Limited. It was one of the most hopeful 
signs of the, times, he said, that the labour problem 
was now being discussed and ventilated tn a way that 
was not possible before the war. Formerly people 
used to shrug their shoulders when the subject was 
mentioned, and to say there was bound to be trouble 
in the long run, but it could not be helped, and we 
should have to fight it out when it came Now, how- 
ever, — people were getting to grips with the 
problem, and had made up their minds that in a civil- 
ised community it was ridiculous to shrug one’s 
shoulders and say that problems had to solve them- 
selves. Those who did think keenly about the prob- 
lem before the war were often cranks, if he might 
use that term without offence. They were the people 
who had one idea, one panacea, for the solution of 
the problem—co-partnership, State Socialism, or some 
other “ ism.” is own conviction, however, was that 
there was no one cut-and-dried solution of this many- 
sided problem. Having remarked that there was a 
tendency at the present time to exaggerate the evils of 
the irdustrial situation, Mr. Hichens.warned reform- 
ers against progressing “on the path of destruction,” 
as, for instance. represented by the demand to elimi- 
nate the employer altogether, until they had some- 
thing equally as efficient and concrete to put in his 
place, otherwise disaster would result. ‘“ But do not 
mistake me,” he added, “ for I believe a fundamental 
change is absolutely necessary after the war if we are 
to establish industry on a fair and soand basis.” 
Labour was entitled to fair remuneration in relation to 
the other of the community—whether that part be 
other workers or capital—and not more. It was vital 
that the position thus reached should be accepted as 
binding and obligatory on all parties, otherwise we 





arrived at a position little removed from anarchy. 
Just as it was true capital must be rewarded and 
must accept the conditions, so it was true labour must 
agree that there was a fair and reasonable reward for 
itself which it could not settle dictatogially. Three 
partners had to be considered in the solution of this 
problem, not two only, as was often thought to be the 
case by the rival combatants. These were—labour, 
pou Fe 4 and the community. ° 








Legal. 





High-Speed Steel Patents 


In the Chancery Division, Mr. Justice Younger has 
concluded the hearing of the petition of Arthur Bal- 
four & Company, Limited, of Dannemora Steel Works. 
Sheffield, for revocation of Letters Patent, No. 27,838 
of 1912, granted to Stahlwerk Becker, A.G., for an 
alleged invention for high-speed tool steel. The peti- 
tion is resisted by the patentees and by Darwin & 
Milner, Limited, of Commercial Street, Sheffield, who 
claim to be licensees of the mt. The grounds for 
the petition are prior user and lack of novelty. 

Mr. Balfour, in cross-examination, said his firm were 
large manufacturers of high-speed steel. They did not 
notify their customers or the public by advertisement 
or pe Fe documents that they were using cobalt, but in 
December, 1912, after the date of the patent, in reply 
to a letter from Messrs. E. G. Ward & Son, calling 
attention to the use being made of cobalt in high- 
peed steel, he wrote that they had been using cobalt 
for over a year in high-speed steel. 

Counsel for Messrs. Darwin & Milner said this at- 
tack on the patent was made because the licensees had 
been making and selling all they could get of this 
spec:al kind of high-speed steel, and advertising, it 
largely. It was found to be so valuable as to cause 
people to pay the higher price charged for it. This 
was an invention which might be of enormous import- 
ance, and the petitioner’s attempt to close the mouths 


of Messrs. Darwin & Milner by objecting that they 
could not be heard coud not be justified. The respon- 


dents were now met by an alleged prior user, which 
they had had no opportunity of inquiring into. The 
fact that there was a prior user of cobalt in high-speed 
steel came as a tctal surprise to the trade. He sub- 
mitted that the petitioner had proved nothing here 
more than an abandoned experiment. 

His Lordship said it was clear that on February 22, 
1911, aX tool steel under the letters and num- 
bers S.A. 147 was manufactured by the petitioners, 
and that this contained cobalt. It was true that in 
1911 it was not, in fact, extensively sold or put upon 
the market, but the petitioners had manufactured this 
steel in increasing quantities since 1912, and it had 
been put in the hands of purchasers in Canada and 
the "United States before the date of the patent. It 
was important to note that the invention claimed was 
for a mere prescription, and that it was in no sense for 
a process of manufacture. It was admitted that the 
ingredients and percentage could be easily ascertained 
by analysis by any competent chemist. He was satis- 
fied that before the date of the patent the petitioners’ 
“*$.A. 147” steel had ceased to be in its experimental 
stage, and that there was sufficient publication to make 
the patent invalid. He therefore made an order re- 
voking the patent. 

Or the application of Mr. Kerly, K.C., his Lordship 
granted a stay for six weeks in order that the patentee 
in Germany may be communicated with. 

Mr. Moritz, for the patentee, intimated that he in- 
tended to apply for leave drastically to amend the 
patent, a course frequently adopted in the case of the 
revocation of a patent. 
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Deaths. 


Oe e 


Tue death is announced of Mr. J. C. Merryweather, 
of Messrs. Merryweather & Sons, of Long Acre and 
Greenwich, in his 78th year. 

Carr. Wa. Netuson, who has been killed in action, 
was the eldest son of the late Mr. Hugh Neilson, of 
the Clydebridge Steel Works. 

THe death occurred recently, at his residence, 
The Sycamores, Pelsall, at the age of 68, of Mr. 
Ernest Wilkes, engineer and ironfounder. 

Cart. C. G. Vickers, who was killed in action on 
November 22, was the youngest son of Mr. C. E. 
Vickers, of the Manor House, Ecclesall, Sheffield. 

Mr. T. Dixon, of Longlands West, Grove Hill. 
Middlesbrough, who for many years was director and 
secretary of Sir Raylton Dixon & Company, Limited, 
shipbuilders, died last month. 

Mr. D Warne, head of Messrs. J. Waine & Sons, 
Britannia Lock Works, Willenhall, and Messrs. G. 
Grimley & Company, Hall Stamping Works, Willenhall, 
died recently at the age of 66 years. 

Tue death occurred on December 14, at Prince’s 
Park Mansions, Liverpool, of Mr. E. Walmsley, of the 
firm of Thomas Walmsley & Sons, Bolton. The de- 
ceased gentleman was 44 years of age. 

Tue death took place last month of Mr. J. B. 
Fullarton, assistant manager in the Clydeholm Ship- 
yard of Messrs. Barclay, Curle & Company, of White- 
inch and Scotstoun West. 

Sec.-Lrevt. P. Nisset-Ccnnincuam, killed in action, 
was the younger son of Mr. W. Cunningham, Rock- 
land, Wishaw, a director of the Etna Iron and Steel 
Company. Limited, Motherwell. He was 25 years of 
age ; 


Sec.-Lizut. W. R. Bennzsg, killed in action, wag in 
his 23rd year, and was the younger son of Mr. A. 
Bennie, one of the directors and secretary of John 
Wallace & Sons, Limited, agricultural engineers, 
Glasgow. 


Sec. Lizur. 8. Hertzy Pearson, Grenadier Guards, 
killed in action, was a son of the late Mr. H. J. Pear- 
son, of Bramcote, Notts. He was educated at Charter- 
house, and became a director of the Beeston Foundry 
Company, Limited. 


Lizut. G. Hammonp Lorp, R.F.A., whose death at 
the front from accidental injuries is reported, was a son 
of the late Mr. G. H. Lord, and a partner of the irm 
of G. H. Lord & Son, engineers and mill furnishes, 
Ward Road, Dundee. 


Mr. H. F. Mappison, eldest surviving son of the 
late Mr. Henry Maddisun, and joint managing direc- 
tor of the firm of Messrs. Crd & Maddison, agricultural 
implement engineers and limestone quarry owners, of 
Darlington and Weardale, died on Tuesday, aged 53. 


Capt. Matcorm McNicorz, K.O.Y.L.1., is reported 
killed. He was the second son of the late Mr. D. 
MecNicoli, and had been with the Hardy Patent Pick 
Company, Limited, for over twenty years. During 
the last four years he was the firm’s technical repre- 
sentative in Austria, Hungary and Russia. 


Lieut. Davin R. Fercuson, R.E. (killed), was a son 
of Mr. D. Ferguson, Kirkfield, Johnstone. <A partner 
in the engineering firm of Messrs. Ferguson Bros.. 
Johnstone, he was also assistant lecturer on mechanical 
engineering in Glasgow University, where he graduated 
B.Sc. He had been mentioned in despatches. 

Mason W. R. Wurrson, killed in action, was the son 
of Mr. A. Whitson, Glasgow. He was educated at 
Glasgow Academy and Glasgow University, where he 
graduated B.Sc. in Engineering. He pons his appren- 
ticeship as an engineer with Messrs. Duncan Stewart & 
Company, Messrs. D. Rowan & Company, and Messrs. 
Denny, Dumbarton. 





Mr. J. BucHaNnan, managing director of the Liverpool 
engineering firm of James Buchanan & Son (Liverpool), 
Limited, Caledonia Foundry and Engine Works, died 
recently. Mr. Buchanan was admitted a partner in 
the firm in 1877, and under his direction the business 
made steady and considerable progress, the works being 
now one of the most important industrial concerns in 
the district. 

Tue death is reported of Mr. A. Adair, metallurgist 
and chemist, at the age of 63 years. The deceased 
received his education at Owens Colege, Manchester, 
and the Royal School of Mines, London, and during his 
career had been chemist at the Seaton-Carew - 
works, and Messrs. Nobel’s Works in Scotland: Among 
his many patents were the Adair-Cruikshanks process 
of fine grinding and the Adair-Usher process for drill- 
ing with slimes. 

Mr. J. H. Macxrntay, son of the late Dr. J. E. 
Mackinlay, J.P., of the Green House, Coatham, died 
recently. The deceased gentleman was well known in 
Redcar, and was held in the highest esteem by all who 
knew him, and not least by those who served under 
him at the Lackenby and Cargo Fleet Ironworks, 
where he occupied responsible positions before his ap- 
pointment as general manager of the Lilleshall Com- 
pany, Limited, Prior’s Lee Hall, Salop, Shropshire, less 
than six years ago. 

Cart. A. N. Cousin, York and Lancaster Regt., has 
been killed in action. He was educated at University 
College, London, where he gained his engineering dip- 
loma, and fivst-class honours Bachelor of Science 
Degree. Amongst other honours, he won first prizes 
there for thermo dynamics, graphics, machine design, 
“The Ellen Watson Memorial ”’ a 1912, and 
in 1913 the Industrial Bursary, awarded by the 1851 
Exhibition Commissioners. He afterwards entered the 
works of Vickers, Limited, Sheffield. 

Tue death took place recently, after a short ill- 
ness, of Mr. L. Rusden, at his residence at Newcastle. 
The deceased gentleman commenced work with Messrs. 
Thompson & Boyd, engineers, Gallowgate. He 
became chief draughtsman of the Wallsend Slipway 
and Engineering Company, and was subsequently man- 
ager for nine years. He was one of the pioneers of 
the introduction of oil fuel for marine boilers. Mr. 
Rusden was a member of the Institution of Naval 
Architecture, the North-East Coast Institution of 
Engineers and Shipbuilders, and the Newcastle and 
District Association of Foremen Engineers and 
Mechanical Draughtsmen, of which association he was 
president in 1888. 

THE death is reported from Dartmouth, in his 78th 
year, of Mr. E. Matheson, who for many years was one 
of the foremost civil engineers in the country. Mr. 
Matheson wag born in 1839, in London, and at an early 
age was apprenticed with the engineering firm of 
Handyside & Company, of Derby. Soon after he was 
out of his time, he was appointed to be the firm’s agent 
in London, and later he became a director. It was 
through Mr. Matheson’s knowledge and under his 
direction that so many large buildings and bridges were 
built by Messrs. Handyside. The best-known examples 
of the work done by the firm under Mr. Matheson’s 
direction are the railway stations at St. Pancras, Lon- 
don, St. Enoch’s, Glasgow, and the Central Station, 
Manchester; the roofs of the Agricultural Hall and 
Olympia in London, as well as a large number of road 
and railway bridges in England, Europe, and the 
Colonies. These works led to the formation of the 
firm of Messrs. Matheson & Grant, London, consulting 
engineers, in which he was the principal partner. In 
1887 Mr. Matheson accepted the post of managing 
director of the Farnley Iron Company, bringing to the 
service of the company the great lnsvulodes which was 
so thoroughly recognised by his own profession. Elected 
a member of the Institution of Civil Engineers in 1876, 


. he was always an active member of that body, and he 


won the Telford Premium. He retired from business 
at the end of 1910. 
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New Companies. 


Monazite Products, Limited.—Capital £30,000 in £1 


shares. 
Claylane Engineering Company, Limited.—Capital 
£2,000 in £1 shares. 


Auxiliary Engineering Company, Limited.—Capital 
£5,000 in £1 shares. 

Aero-Motor Engineering Company, Limited.—Capital 
£10,000 in £1 shares. 

Edgware Engineering & Aircraft Company, Limited.—- 
Capital £100 in £1 shares. 

. Shipside, Limited.—Capital £10,000 in £1 shares, 

to carry on the business of engineers. 

Beta Engineering Company, Limited.—Capital £1,500 
in £1 shares, to acquire the existing business. 

Higgin Brothers Jones, Limited.—Capital £5,000 
in £1 shares, to carry on the business of ironfounders. 

Alphero Engines, Limited.—Capital £21,500 in £1 
shares. Registered office :—57, racechurch Street, 


‘Structural Engineering, Limited.—Capital £1,000 in 
A eae Registered offices :—34, Victoria Street, 
8 


Thomas Welsh & Company, Limited.—Capital 
£50,000 in £10 shares, to carry on the business of ship- 
builders. 

Scriven & Company, Limited.—Capital £20,000 in £1 
shares (10,000 preference), to carry on the business of 
engineers. 
Birmingham Aircraft Company, Limited. — Capital 
£100 in £1 shares. Registered office: 7, Waterloo 
Street, Birmingham. 

Elms Aircraft & Motor Works, Limited.—Capital 
£10,000 in 9,750 preference shares of £1 each, and 5,000 
ordinary shares of 1s. each. 

Engineering & Aijrcraft Construction 
Limited.—Capital £5,000 in £1 shares. 
office: 329, High Holborn, W.C. 

General Foundry Supplies Company 
Limited.—Capital £6,000 in £10 shares. 
offices :—119, High Holborn, W.C. 

H. Fuller & Company, Limited.—Capital £500 in £1 
shares, to carry on the business of ironmasters. Regis- 
tered office :— 87, Fargate, Sheffield. 

E. Hunt & Company, Limited.—Capital £5,000 in £1 
shares, to carry on business as engineers. Registered 
office: 2, Mellish Street, Millwall, E. 

Amorduct British Company, Limited.—Capital 
£50,000 in £1 shares, to acquire the undertaking of 
the Armorduct Manufacturing Company, Limited. 

E. B. T. Syndicate, Limited.—Capital £20,000 ir. £1 
shares, to carry on the business a engineers. Regis- 
tered office :—5, Thavies Inn, Holborn Circus, London. 

J. Jackson, Limited.—Capital £10,000 in £1 shares 
(5,000 preferred), to carry on the business of engineers. 
Registered offices :—Bramley, near Guildford, Surrey. 

Henry Ponder & Company, Limited.—Capital £10,009 
in £10 shares, to carry on the business of metal mer- 
chants. aehant office :—45, Bethnal Green Road, E. 

Hollow Structure & Aircraft Company, Limited.— 
Capital £55,000 in 25,000 £1 shares and 60,000 10s. 
oo Registered offices: 4, Old Burlington Street, 


United Production Company, Limited.—Capital £500 
in £1 shares to carry on the business of engineers, etc. 
Registered office: Stanton Works, Stanton Road, 
Barnes, S.W. 

Ashford Aircraft Works, Limited.—Capital £10,000. 
in 9,750 preference shares of £1 each, and 5,000 ordinary 
shares of 1s. each. Registered office: Cree House, 
Creechurch Lane, E.C. 

Rare Metals, Limited. — Capital £50,000 in 25,000 
pref. ord. shares of £1 each, and 50,000 ord. shareg of 
10s. each. Registered office: 3, St. Bride’s House. 
Salisbury Square, E.C.4. 

Shareholders’ Aircraft Syndicate, Limited. — ital 
£1,000 in 3,600 “‘ A ”’ shares of 5s. each, and 24,000 
*“*B” shares of 1d. each. Registered office: 20, North_ 
ampton Park, Canonbury, N. 


Company, 
Registered 


(London), 
Reyiste: «i 





Adam Knox & Sons, Limited.—Capita] £5,000 in £1 
shares, to acquire the yr <i Sere wen: of engineers 
and machine makers, etc. gistered office :—47, 
Crownpoint Road, Glasgow. 

H. C. Siddens & Company, Limited.—Capital £25,000 
in £1 shares (24,700 pref.), to carry on the business of 
iron and steel merchants, etc. Registered office ;-—Ex- 
change Buildings, Birmingham. 

W. and D. Conveyor Engineering Company, Limited. 
—Capital £10,000 in £1 shares. The first difectors are 
H. O. King, T. Fletcher, W. H. Weguelin, W. E. P. 
Doudney, and C. H. Bennett. 

Baker Cramer Engineering Company, Limited.— 
Capital £5,000 in £1 shares. The first directors are 
F. W. R. Cramer and W. T. Baker. Registered office: 


Uld Mills, Camp Road, 


Leeds. 

Ryle Samuel & Company, Limited.—Capital £1,000 in 
£1 shares, to take over the existing business of metal 
ware manufacturers and engineers. Sighaeed office :— 
66, Pershore Street, Birmingham. 

Az-Nu_ Engineering Company, Limited. ital 
£12,000 in 10,000 pref. and 2,000 ord. shares of £1 
each, to carry on the business of engineers. Registered 
office :—261, Church Road, Mitcham. 

H. 0. Thompson, Limited.—Capital £1,000 in 750 
preference shares of £1 eath and 5,000 founders’ of 1s. 
each, to carry on the business of general engineers, etc. 
Registered Office :—20, Budge Row, E.C.4. 

Trusty Manufacturing Company, Limited.—Capita! 
£1,000 in £1 shares, to take over the engineering 
business carried on by H. Cooke and A. G. Haworth at 
Park Place, Higher Ardwick, Manchester. 

David Carlaw & Sons, Limited.—Capital £40,000 in 
£1 shares, to acquire the business of David Carlaw & 
Sons, engineers and machine makers, Glasgow. Regis- 
tered office :—11, Finnieston Street, Glasgow. 

B. M. Renton & Company, Limited.—Capital £10,000 
in £1 shares, to take over the business carried on as 
B. M. Renton & Company, iron and steel merchants, 
at Sheffield. The first director is F. B. Bottomley. 

Hamilton, MacLellan Syndicate, Limited.—Capital 
£27,500—50,000 A shares of 1s. each, and 25,000 B 
shares of £1 each, to carry on the business of ship- 
builders, etc. The first directors are J. Hamilton and 
W. T. MacLellan. 

McBain Bros., Limited.—Capital £5,000 in £1 shares, 
to carry on the business of mechanics, electric, marine, 
constructional, internal combustion, and general engi- 
neers, etc. The first directors are W. J. McBain and 
A. McBain. Secretary, A. G. Greaves. 

Heathcotes (Cleator Moor), Limited.—Capital £5,000 
in £1 shares, to carry on the business of ironfounders, 
engineers, etc. The first directors are W. Johnson, 
C. R. Mossop, W. Reid, F. Watson, and T. T. Watson. 


has aw ey office :—Birks Road, Cleator Moor, Cum- 
md. 
Gillies Engineering Company, Limited.—Capital 


£2,000 in 1,500 pref. and 500 ord. shares of £1 each, 
to acquire the business of engineer and blacksmith at 
present carried on by J. Anderson and D. Stewart, 
Bonnybridge. Registered office :—-Bonnybridge Forge, 
Bonnybridge. 

Robert Jenkins & Company, Limited. — Capital 
£15,000 in £1 shares (2,000 preference), to take over 
the engineering business of A. T. Jenkins. The 
first directors are: A. T. Jenkins, R. W. Jenkins, E. J. 
Jenkins, and H. C. Jenkins. Registered office : Ivanhoe 
Works, Wortley Road, Rotherham. 

Thames Side Engineering Company, Limited.—Capita! 
£2,000 in £1 shares, to take over the engineering busi- 
ness of W. Miller, carried on at the Erith Motor Works, 
Pembroke Road, Erith. The first directors are C. 
Whinnerah, W. Riley, G. Pickard, W. Miller, F. 
Butterfield, P. V. Lord, W. Fraser, and T. Murdoch. 

Scriven & Company.—Capita! £20,000 in £1 shares, 
to take over the business carried an by Scriven & Com- 
pany at the Leeds Old Foundry, ds, engineers, 
machine-too! makers, iron, steel] and brass founders, 
metal workers, boiler makers, electrical engineers, 
manufacturers of coal tar derivatives, etc. 
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MOULDING MACHINES 


OF EVERY DESCRIPTION. 
Pneumatic, Hydraulic, Jar Ramming, & Hand Power. 





JAMES EVANS & CO., sera wou 
BLACKFRIARS, MANCHESTER. 
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Personal. 





Estate of the value of £14,079 gross has been left 
by the late Mr. T. Jenkins, engineer, of Clifton. 

Mr. P. C. Quizrer has been elected to the Board of 
the Blaenavon Company, Limited. 

Esrare of the gross value of £9,663 has been left by 
the late Mr. J. B. Bradford, steelworks manager, of 
Darlington. 

Tue value of the personal estate left by the late Mr. 
J. Gibson, of the Scottish Tron and Steel Company, 
Limited, is £21,211. 

Mr. F. Duptey Docker, M.P., has joined the board 
of the British Westinghouse Electric and Manufactur- 
ing Company, Limited. 

Tue late Mr. J. Gibson, iron manufacturer, late 
of Iddesleigh, Coatbridge, left personal estate in the 
United Kingdom and abroad valued at £21,818. 

Mr. A. W. C. SuHetr has been awarded by the 
council of the Society of Engineers the Bessemer Pre- 
mium for his paper, ‘‘ High Tensile Steel versus Mild 
Steel.” 

Tue late Mr. A. E. Lamb, ironworks manager, of 
Whinney Hill, Cleator Moor, Cumberland, left estate 
valued at £4,919 7s. gross, with net personalty 


£4,182 Qs. 

Estate of the gross value of £174,647 has been ieft 
by the late Mr. George Salter, J.P., of George Sait 
& rg re L Limited, spring and gauge manufacturers, 
West Bromwich. 

Lrevrewant F. A. Sneen, R.E., who has been 
awarded the Military Cross, was a member of the firm 
of Poilard & Company, Limited, engineers, before the 
outbreak of war. 

Mr. C. J. Hunt, chief engineer to Bruce Peebles & 
Company, Limited, was married on December 22. He 
has been the recipient of a presentation from the 
officials and staff. 

Mr. J. FuLierton, whose appointment as a member 


of the Committee on Production has been notified, is 
the senior partner of Messrs. John Fullerton & Com- 
pany, shipbuilders, Merksworth, Paisley. 

Tue late Mr. P. G. B. Westamott, formerly manag- 
ing director of Sir W. G. Armstrong, Whitworth & 
Com any Limited, left a fortune of the value of 
£144,192, the net personalty being £120,675. 

Sec. Lizur. R. A. Cartiepce, R.F.C., son of Mr. A. 
Cartledge, steel, tinplate, and metal agent, Suffolk 
House, Laurence Pountney Hill, London, E.C.4, has 
been wounded and is a prisoner in Germany. 

Mr. H. Foutps has been appointed secretary of 
Callender’s Cable and Construction Company, Limited, 
and the Anchor Cable Company, Limited, in succession 
to Mr. W. Allnutt, who has resigned, in consequence 
of advanced age. 

Lieut. Norman Ducpate, R.G.A., who has been 
mentioned as having been awarded the Military Cross 
for conspicuous antry, is the second son of Mr. 
W. H. Dugdale, managing director of S. P. Austin & 
Son, Limited, shipbuilders and repairers, Sunderland. 

Lreut.-Cot. W. S. Ricumonn, Assistant Director of 
Roads in France, and son of Mr. J. Richmond, of 
Messrs. 8. Pontifex & Company, engineers and iron- 
founders, Euston Street, London, N.W., has been 
gazetted Deputy Director of Roads, with the rank of 
Colonel. 

Mr. T. A. Wacker, of Messrs. Walker Bros., Page- 
field Ironworks, Wigan, has offered to erect the 
Narthex at the Holy Trinity Church, Southport, as a 
memorial to his two sons, Lieutenant Basil Walker and 
Lieutenant Courtmel Walker, who have been killed in 
the war, and the gift has been accepted. 

In recognition of invaluable services to the Ministry 
of Munitions, the President of the French Republic 
has presented the Hon. Col. William Charles Wright, 
Reserve of Officers, with the decoration of the Croix 
de Chevalier of the Legion d’Honneur. Col. Wright 
is the only son of Col. J. Roper Wright, J.P., D.L., 
He is a director of Baldwins, Limited. 








T. & l. BRADLEY & Sons, Ltb., 


DARLASTON, South Staffs. 


SPECIAL COLD BLAST PIG IRONS. 


Brands: 


IXL. C.B.R. 


FOR CHILLED CASTINGS, &c. 


CHARCOAL FOR MALLEABLE 
CASTINGS, &c. 


* SELECTION « ANALYSIS * FRACTURE AND CHILL * GUARANTEED +» 





WARM BLAST. 


ix. 


COLD BLAST. 


1X L.-CB. 


ALL MINE. 


@aAM®@ 


oar iF YOU HAVE DIFFICULTIES WITH YOUR SPECIAL CASTINGS CONSULT US. 
We can put you right. 
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‘A NEW STEEL BARROW 


(PATENTED). 


**BRABY’S BALANCED BARROW.” 


The Handiest snd Cheapest Barrow in the market. Specially designed for coal, dross, ashes, etc: Its capacity ts 
25 per cent. greater thaa the ordinary style, yet it can be wheeled with half the labour, and can be — much mere 
quickly. It is a perfectly balanced barrow, and a full load can be easily wheeled by a boy 


XOTE.— thts teow eats tlie CAR we to eth: ft teietiw tal Uv elt: Gtiens fete Gio Matin eat es ic its 


BRABY teticc en STEEL 


SHEETS and PLATES up te 15 FEET LONG. 
RANGE OF GAUGES 8 te 30 W.G. 
RANGE OF WIDTHS 12 to 60 in. 


BRABY (4: icapcored wreacke STEEL 


BARROWS, BOGIES, TRUCKS, 
GUTTERS, PIPES, &c. 


BRABY sort tt oo PEEL 
BRABY for miraisle STEEL 


CASEMENTS, and 
ae “<p ROOFLIGHTS. 


BRABY caivasisecoreentea STEEL 


SHEETS: “EMPRESS” and “SUN” BRANDS 


FREDERICK BRABY & Co, Ltd., “"x.i27 sai, pomtiar Natanktoy 
*9 *9 Rolling Mills, Petershili Road, GLASGOW. 
Show Rooms and Aluminium p teens 124, St. ee Street, Glasgow. 
Rustless Iron, Galvanising and Copper Works, FALKI 
Alee at Lendon, Deptford, Liverpool, Bristol, —- and Dublin. pecs ORS to BRITISH and FOREIGN 
q VERNMENTS. Telegrams—“‘ Braby, Glasgow. ee 















The “ B.B.B.”’ 




















ALL IRON AND STEEL FOUNDRIES 


SHOULD BE EQUIPPED WITH 


STEWART WHEEL MOULDING 
MACHINES. 





Complete 
Satisfaction 


Guaranteed 











we See Me 9 pike + 
Standard Wheel Moulding Machine. 


No Loose Parts Liable to be Lost. 
ACCURATE. PORTABLE. CHEAP. 











WRITE FOR PRICE AND PARTICULARS TO 


DUNCAN STEWART & CO.,LTD., 


LONDON ROAD IRONWORKS, GLASGOW. aetna * 
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Modification of General Permit as 
Regards Dealings in Pig-Iron. 





With reference to the Order made by the 
Minister of Munitions on July 7, 1916, applying 
Regulation 380A of the Defence of the Realm Regu- 
lations to war material consisting of certain classes 
and descriptions of metallurgical coke, pig-iron 
and steel, and to the General Permit for dealing in 
such war material issued by the Minister of Muni- 
tions on November 1, 1916, the Minister of 
Munitions now gives notice:—(1) That the said 
General Permit is modified by the insertion in the 
Schedule thereto of the following, the prices for 
the articles hereunder specified being in addition 
to or, where such articles are already specified in 
such Schedule, in substitution for the prices con- 
tained in the schedule. 


Maximum Prices for Pig-iron above referred to; 
Hematite Pig-iron—East Coast and West Coast.— 
The expression ‘‘ Mixed Numbers,”’ where used in 
relation to East Coast and West Coast pig-iron in 
the Schedule to the said General Permit shall 
mean equal quantities of Nos. 1, 2 and 3 having an 
average analysis within the following limits :— 


East Coast. West Coast. 
Per cent. Per cent. 
Silicon ie as -. ljto3, .. Eto 
Manganese, not exceeding 13 oa 15 
Sulphur ‘es 0.06 0.05 
Phosphorus se 0.06 0.05 


The following extras may be charged on sales of 
East Coast and West Coast hematite pig-iron :— 
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All hematite pig-iron selected to any 
particular number, grade or 
analysis or manufactured to a 
specified analysis within the limits 
covered by Mixed Numbers. 

All hematite pig-iron selected or 
ieanatpsineed, to a_ specified 
analysis outside the limits covered 
by Mixed Numbers with a silico 
content below 5 per cent.... —... 

Silicon 5 per cent. and less than 
6 per cent. ... ose soe oes 

Silicon 6 per cent. and less than 
7 per cent. ... eee ose eve 15s. per ton. 

All the above additions to the Schedule of the 

General Permit shall take effect from the date of 
this notice, and none of such additions shall be 
deemed to prejudice or interfere with the curving 
out of any contract in writing for sale or purchase 
of the above-mentioned war material entered into 
prior to such date at prices lawful at the date of 
such contract. 


Substituted prices per ton, net, f.o.t. makers’ 
works. 


2s. 6d. per ton. 


5s. per ton. 
10s. per ton. 


Cleveland pig-iron—foundry and 
No. 1 ot ibe) > ode 
Other grades seep £4 15s. Od. per ton. 

Cleveland pig-iron—basic £5 Os. Od. per ton. 

The above substituted prices shall take effect 

from September 17, 1917. 

Lincolnshire pig-iron, basic or 

foundry el eee --- £4 17s. 6d. per ton. 


The above substituted price shall take effect 
from November 1, 1917. 


forge :— 
4 19s. Od. per ton. 























of the Air. 








are always 
successiul in the 
struggle for the 









SEND US YOUR 
ENQUIRIES FOR 





Mastery of the Air 


Ventilation of Ships, Buildings and Mines, Induced Draught on Boilers, Dust 

Removal, High Pressure Fans for Forge Fires and Cupolas, Air Washers for 

Cooling and Purifying the Air, Fans for Removing Fumes or Steam, Steam 
Heater Units for Heating Factories and Workshops. 


Davidson & Co., Limited, gioXuts 
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Telegrams: “Durrans, Penistone.” Telephone: 21, Penistone 


Established 1863.. 


JAS. DURRANS & SONS, 
Phenix Works, Penistoneyctstia 


a. 











heeds 5 


Manufacturers of all 


FOUNDRY EQUIPMENTS 


COMPOSITION BLACK LEAD, PLUMBAGO, CORE GUM, WHITE DUST & GOAL DUST 
Ladies, Cupolas, Fire Bricks, Gannfster, Stone Flux, Loam and Sand Mills, 
Casting Cleaners, Studs, Chaplets, Pipe Nail<, Sprig«, Brushes, Wire Brushes, 
Core Ropes, Bellows, Bucketa, Spades. Forks, ddies,. Sieves, Barrows, Etc. 





Thesp Machiués are invaluable for a Foundry, doing a larger amount of work af'a 
pupereny quality, in a much shorter time than can be p td by hand, without tate 
abeur,, . 
tha tem bmp > he mgr gat Blasking for « litge number of your, and always : ib 
targe Ingot Moulds, which, ss you know, we have made up to mt “a seit paecimeed 
Yours faithfully, THE BRIGHTSIDE FOUNDRY & ENGINEERING €0., LD. 
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MONTHLY PRICE LIST. 
The undermentioned prices, unless otherwise specified, are those obtaining at the commencement of 
the current month. 
Py ye ee ; ae oo eae 
CONTROL PRICES. Ferro-Alloys i Nickel Silver. = 
' 
Pig-iron. Net, Delivered Sheffield steelworks. | Ingotsforralsing .. .. 0 
Ww Coast  y snee oe £sd ° Ingots for Spoons and Forks .. _ 
Nos. 1,2and3 . ok oD Ferro chrome : 4/0% carbon, Basis” ae » rolled tospoonsize .. — 
Special under 0.03 P. & 8. - 615 6 chrome : 65% carbon. Basis “Tungsten Metal Powder 
” » 0.02 ” ** 700 60%, scale FY, yy - } 96/98% purity... per Ib. “Hzotal ane 
hematite, narane me : car’ Basis *Molybdenum ° 
Nos. 1, 2 and 3 6 2 6 | | 60% scale, 10s. per unit Perton = — | 96/98% purity... per lb... _ 
Special under 0.04 P. & 8. 676/| F ome : Specially refined, | “Cobalt Metal. 
Special under 0.03 P & S. 615 6 i | 97% purity .. per lb. ag 
to eae pipers or use in cksilver 
» » O02 » 700 best quality or ble ste a, Basis 75 Ib. Qui e a 
Scotch " mat N scale 32s. er —_— bottle 
1,2 ee. a 63 6 erro-vanadium : 138/40% Va., per * Net, Delivered Sheffield Works. ° 
Special under 0.03 P. & 5. .- 710 0 Ib. of oe _ 
Welsh hematite, mized Nos. 1, Sombprcat Peto — Scrap Iron and Steel. 
2 and 3 eo ©23 6] Wemotitaainn: 23/25%, per lb. | Cleveland. 

Special under 0.03 P. &s. 615 6 carboniess. . z s. d. s. d. 
- ~ ae 7 -.» 7 0 © | Ferro-molybdenum: -70/80% Mo. re ee Se sc; — 
on "ere | werro- wus * $0/25%. Per ton ud Give sat Sn 

od— 
| Ferro- : 75% to 80 mdon (f.0.b.). 
Refined Cupola Cast .. 8 0 0 Ib. of metallic ¢ <4 contained _ Heavy steel ” “e be a 105 0 
Refined Cupola Cast to guaran- Sepeumanness % -- 2 0 0 t i on Sm 55 0 
teed analyais. 5 0 ” export £36 0 0-39 0 0 Heavy cast oe ee ee 9 +O 
Cast direct from Blast Furnaces— * F.o.b. Liverpool. Control Prices 
Small Pig-Iron, all grades + 710 O | Beavy Stes Matting Scrap 105 0 125 0 
Whi G Steel Planings, Turnings and Borings 65 0 
Se ess Steel Planings, Turnings and Por- 
mottled ; 75 0 | Non-Ferrous Metals. py FS Lee 
Medium Pig- Even, all other | Copper. Steel Scrap, all other Classes a 9% 0 
malities = 8 o¢ fae Wrought Iron Scrap a io. a 
me. Pig-Iron, all grades wee ¢ Standard, Cash ts : 8 rr * . Ditto, mixed with Stee l 9 0 
Lincolnshire, or . 417 6 125 00121 0 0 w. in wth my and Borings 7 0 
Cleveland, No.1 .. -- 419 0 Tough : --123 00119 0 0 mixed w eel 
» other grades +» 415 © | Bestselected : 123 0 0119 0 0 ton delivered Buyers’ Works, 
ae basic “*. oe & O61 Non-Ferrous Scrap 
Northamptonshire, forge . ~e 9 .s Tin. - # 
. —, numbers 89/0 94/0 8 Cash --279 10 02 0 0 London merchants quote the ip Ghouns 
” ° a sete a ” ths 273 0 0274.0 0 prices for scrap metal, delivered London 
Derbyshire, PB any ee 410 o | 2 ngtish Ingots ee = ° 0 | subject to market fluctuations :— ‘ot 
foundry numbers 92/6 | 96/6 Refined oe saga < £ . ph. 
Derby & Notts. basic. we ee 6 28 Hy. Electrolytic Serap .. bed 
Leicestershire & Notts., forge .. ‘ 10 0 Spelter. . eee 
pe Hy. Selected Scrap 
o e foundry nos. 92/6 96/6 Amerienn os + 54 00 5000 Hy. Tinned Wire .. _ 
North Staffs,forge .. .. .. 415 0 | Lease ge de ao Best Selected ~. peli ao 
a pe a ie one a ets 56 16 0 4 0 0 Re-melted Ingot Lead__.. 
basic . oa oe ES 7 eo 0 
; Stocks. 
South Staffordshire— Lead. 
‘art mine forg § 00 | » 2 ‘ Metals. Tons 
* - 5 0 Soft Foreign (net) .. 2910 0 2210 0 | 
ni oan i. He Re eee ES = > ss A 
Common § shire 5 $e se 
Holland. 
All mine forge .. .. .. 515 0 Antimony. —_ Tin, Londos, EE Sie 
a 600 Regalus ee ee 8 00 | U.S.A. and afloat ‘ 
Warm air forge 76 0 Aluminium. Coke. 
- foundry 715 O | Virgin Metal 98/99% Middlesbrough. 
Lord Dudley’s silicon thaw ae per ton —_ _ .-. «a 6 
Cold blast oo 9 26 Phosphor Bronze. Gas Coke oe we oo 87 6 _ 
ee eee ee eae iy Werte. | IO 3. ee ee MO = 
foundry and forge— Alloy No. I. or = — Glasgow. 
Nos. 3, 4, and lower grades TIt., IV. or V. on | Foundry Coke Sp ae a 
Monkland, ington, VI. or - | Furnace Coke ee a ae 
N Eau ha es of a a XI. : s cS te | CO 6. tt ee 
i other ———” £4 . 515 6 Cast Strips and Ingots. : = London. 
No. 1 1 gual ualit all cases to be 5s. per ; Caries. Per lb. | wend or i. De 
ton a Tosco ort ee HM... ee _ 53 0 
All per ton ton net, re makers’ works. iil. IV.o V. .. — mw a/a"" Birmingham ° 
— vin = | Pe <6 0 @ 0 
In all districts 1s. extra may be charged | pes: £2) | Yorkshire, d/d London 
for Basic cast in chills. 4 - =n Stations, in truck .. ph -. 42 6 —_ 
No. VII., Chill, Cast,” Solid — Ditto, did Bi a L 
tae Spens Tpet Sines. Delive = oe y to as | _ Stations .. “39 
The mum prices for high-speed tool 19 per cent. Phosni > any wn, . 
me ng agg ice af bg seed Oper.” 9 *°°* | SOWTROL PRICES OF COKE 
Finished bars, 14% Tung. 2s. 10d. 15 per cent. Phosphor Copper .. £70 above | 
Finished bars, 18% oo 3s. 10d. price B.S. | Durt and Northumberland s 
Per ib. basis. as per authorised a my in (5 per cont.) -. £30 above blast. furnace 3 
ist. he prices are = an wered bayers’ | = OS of English Ingo! te 2. as @ 
"The. fixed prices for serap which must CLIFFORD. “AND “hres Som LanireD ba ay gg me lr ergy 
bet returned to makers’ works are as |  FAZELEY STREET Mitts, BrRMInaHaM) Se pg the emery Lincs. s2 0 
Milnes ‘and Tarai ee ee oe. 98/99% pact, pa lb. Cfetallic). — Niel ae a 30 é 
* r ton net. f.0,t. ovens. 
"Both 1 per lb. ‘net delivered. steel makers’ ‘Mickel. Cumberland} blast furnace +} 87D 
| In cubes, 98/99% purity Per ten ~ d/d West Coast furnaces — 2 
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SITUATIONS VACANT AND WANTED. 


FOR SALE AND WANTED. 





MM OueRs (6) and CORE MAKERS (2) wanted in 
Brass Foundry, London.—Apply to Box 918, 
Offices of the Founpry TrRaDE JOURNAL, 165, Strand, 
London, W.C.2. 





a and intelligent, required to fill 
position as Under Foreman or Charge hand in 
Government Controlled factory, principally occupied on 
engine castings. Position would be a permanent one 
and provides good opening for —_ man. No person 
already on Government work will be engaged.—Apply 
stating age, experience and wages required to your nearest 
Employment Exchange, quoting No. A4335. 





appointment ; wide practical experience in melting 

ishing steels of highest quality for mild, sound 

castings and forgings, by Converter, Siemen’s and 

Electric Furnace processes.—Address, Box 922, Offices of 

the Founpry Trape Journat, 165, Strand, London, 
W.C 2. 


— Foundry Furnace \Manager and Chemist desire s 
and 





ORKS MANAGER.—Wanted, a thoroughly com- 
petent Works Manager, University Man or 
Metallurgist preferred, for Controlled Engineering Works 
and Foundries, engaged largely in the production of high- 
grade Cylinder and General Engine Castings, as well as 
Malleable Iron Castings, to Government requirements. 
Must be experienced in control of men, expert in Moulding 
Machines, the fixing of piecework rates, etc., and able to 
develop an efficient and up-to-date works organisation. 
Every assistance will be rendered to the right man. No 
persons resident nfore than ten miles away or already 
engaged on Government work will be engaged.—Appli- 
cation in strictest confidence to ANDREW HANDYSIDE 
& Co., Britannia Iron Works, Derby. 





OUNDRY AND WORKS MANAGER desires appoint- 
ment. Wide experience; general engineering cast- 
ings; pipes; full knowledge of manufacture of the 6 in. 
Trench M. Bomb, cast in sand, now wanted so largely by 
the Government; good organiser.—Address, Box 924, 
Offices of the Founpry Traps Jovurwnat, 165, Strand, 
London, W.C.2. 





FOR SALE AND WANTED. 





ANTED copies of the following issues of the 

Founpry TraDE Journal, January, February, 
1907, January, August, 1908. State price to Box 916, 
Offices of the Founpry Trapsz JournaL, 165, Strand, 
London, W.C.2. 





RITISH PATENT No 108,426, of 1916, relates to a 

drop flask Moulding Machine, whereby the system 

of moulding is rapid, accurate and inexpensive. Sale 
or licence.—TuRrneEr, 28, Plumper’s Road, Sheffield. 





OR SALE, Ground Ganister for Furnaces, Steel 
Works, etc.; also Lump Silica Rock, Fire Bricks, 
Silica Sand and Cement, of the finest heat - resisting 
— Guaranteed supplies during winter months.— 
ly, Tae Norra British Rerractory Co., Head 
Office, Vicar Lane, Sheffield. 





IZE “N” ACME BLOWER, ROOTS’ TYPE, No. 
3827, 20 in. outlet at bottom, direct coupled to 
Vertical Tandem Compound Engine, by Samuelson & Co., 
Ltd., Banbury, all self-contained, on massive cast-iron 
box, section bed-plate with barring , air valve, all 


gear 
*complete and new, designed for a capacity of 9,000 cubie 


feet of air per min. at a pressure of 20 ounces W.G.— 
Apply Rosson, Machinery Merchant, Port Talbot. 





GQ TEAM HAMMER, 2 cgwt., for Sale (makers, 
’ Massey), in good condition; could be seen work- 
ing. Photograph on application.—Srewarr’s Founpry, 
Short Strand, Belfast. 





MAI.L FREEHOLD FACTORY FOR SALE, nine 
miles from London, near station; water, gas, elec- 
tric light and power fitted ; £600; partly let ; room for 
extension.—Mucrorp, High Street, South Norwood, 
London, S.E.25. 





OMBINED ROOTS’ BLOWER and ENGINE, 
outlet 9 in., 3,000 ft. per minute. Baker Pressure 
Blower, belt-driven. Ventilating Fan, by Buffalo 
Forge Company, two side inlets, 26 in. dia., outlet 
36 in. b $ in., impeller 50 in. dia., belt-driven.— 
Joun F. Wake, Darlington. 





HE “IDEAL” Open Drum Batch Mixer for 
Concrete and Tar Macadam is simple and reliable. 
Visible mixing, made in 3, 10, 14, 18 and 27 cub. ft. 
capacity. Will mix a batch and discharge in less than 
15 minutes if fitted with loading hopper. Can be made 
— with engine combined, all self-contained.— 
end for illustrations and particulars at once, to F. 
Parker, Dun’s Lane, Leicester. 





WIECOND-HAND 20-TON HAND-POWER OVER- 

HEAD TRAVELLING CRANE, by Vaughan 
Sons, Manchester, 36 ft. 4 in. span, modern, and in 
splendid condition, suitable for conversion to power if 
required. Blue print on application.—JosepH Puas- 
LEY & Sons, Lirrep, Catty brook Ironworks, Lawrence 
Hill, Bristol. 








SANKEY 


Fireproof 
Steel Storage Bins 





CLOTHES 
LOCKERS, 


TOOL 
CHESTS. 
Write for Details 
Joseph Sankey & Sons, Ltd., 
Hadley Castle Works, 
Wellington, Shropshire. 


PRSRRR AEST RSS SR RRS ee eee eRe eee eee eee eeeeeee 
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“BRITANNIA” 
JAR RAM MOULDING 
MACHINE — 


(Daimier and Wardies Patent), 
fitted with 


SELF-CONTAINED 
_ LIFTING APPARATUS 


Makers : 


BRITANNIA FOUNDRY GCO., 


- Coventry. 
London Agents: MURPHY, STEDMAN & O©O., 180, GRAY’S INN ROAD, W.O. 


WHITTAKER’ IMPROVED MOULDING MACHINE | 


By which Wheels or Pulleys of any geeorietion or size 
from 3 inches to upwards of 20 ft. diameter can be made, 











maaan 



































THE MOST COMPLETE AND EFFICIENT 
MACHINE HITHERTO INTRODUCED -TO 
pe megensionned 


All Machin ted to Mould with the est accuracy and precision. 








GEARING WHEELS 


ia 
Spur or Bevel, Straight Teeth and Double Helical 
* Teeth Supplied to Consumers. 





—— = ROPE & BELT PULLEYS. 


WM. WHITTAKER & SONS, LTD., 
SUN IRON WORKS, OLDHAM. 
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BILSTON. 


ESTABLISHED 1824 


We can meet your requirements ir 


SPECIAL 


Foundry Irons 


CAPPONFIELD BRANDS. 


C.A.M. - - All Mine 
CAnee = - Cold Blast 
ZENITH - Refined 


Thomas & Isaac Bradley, Ltd., 
Capponfield Blast Furnaces, 


— BILSTON. — 
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“FOUNDRITE.” 


“FOUNDRYMEN have been seeking this material for years.” 


Supplied only in 40 gallon Casks. No bulk broken. 


FOUNDRITE is another German speciality superseded and improved. 
FOUNDRITE is the binding material for moulding sand and cores. 


FOUNDRITE SUPERSEDES and makes unnecessary all classes of CORE GUM, 
LINSEED OIL and all other BINDING material. 


FOUNDRITE will renew old and burned sand, making it usable over and over again. 
FOUNDRITE makes CORES unbreakable and the use of core iroms unnecessary. 
FOUNDRITE leaves CORES perfectly porous and does not shrink. 


FOUNDRITE has been ‘‘found right’’ for all Sand binding in the Foundry for 
all purposes. 4 
FOUNDRITE is supplied in LIQUID form ready for use. Dilute with Water. 














The porosity of the core is perfect, and cores so made do not 
shrink. 


No blowing, cracking, crumbling, honeycombing, or loss of 
strength can take place. 


COST OF USING “ FOUNDRITE.” 
For ordinary work the price is about One Penny per gallon. 


FOUNDRITE is used in all important Foundries in Great Britain 
and the Continent. 


FOUNDRITE SAVES MONEY. 
FOUNDRITE PREVENTS WASTERS. 

















Telegraphic Address—“ MOROD, SHEFFIELD.” Telephone 4318. 


HEDLEY MOORWOOD & GCo., Lid., 
21, Church Street, SHEFFIELD. 








FOUNDRY EXPERTS. 
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FOUNDRY 
CUPOLAS, | 
LADLES, 


OSBORN’S PATENT CUPOLA 


SPARK ARRESTER 


LZ DAVIES. & "SON, 


RAILWAY WORKS, WEST CORTON, MANCHESTER. 


DMIRALTY LIST. 





























Telegrams—“ TUYERE, MANCHESTER.” Nat. Telephone—No. 70, OPENSHAW. 





London Agents: MURPHY, STEDMAN & CO., Ltd., 180, Gray’s Inn Road, London, W.C. 
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CONTRACTORS to BRITISH and ALLIED GOVERNMENTS. 


THE CONSTRUCTIONAL 
ENGINEERING CoO. 


(Proprietors: STEEL WORKERS, LTD.) 
Telephone: Midland 2182. 





Telegrams: “‘ Structural, B’ham. 












Manufacturers of 
every description 
of Foundry Plant. 


O 


Largest Makers of 
CUPOLAS in the 
Midlands. 


O 


IMPROVED 
Rapid-melting i 
F ull-economising 


CUPOLAS. 
O 


FOUNDRY 
LADLES 


from 28 lbs. capacity 
to 10 tons 
A large number 


usually in stock. 


O 


EMERGENCY 
CUPOLETTES. 


O 


Also Makers of 


Charging 
Platforms, 


Shaking 
Barrels, 


Hoists, Cranes, 


Runways, etc. 
From Photo of No. 4 Cupola complete with y 
_Tank-form Spark Arrester. 
Made in all sizes from 4 ton melting Cc] 
capacity to 15 tons per hour, 


TITAN WORKS, 
CHARLES HENRY STREET. BIRMINGHAM. 


Parting Powder. 





PLUMBAGO.  GLUTRIN. 


WILLIAM OLSEN, cr.. 


Cogan Street, HULL. 


FOUNDRY MATERIALS 
AND REQUISITES. 


WIRE BRUSH MANUFACTURERS. 
STRAW ROPES. 
CORE OlL. CORE GUM. 























FIRE BRICKS & GLAY 


CUPOLA BRICKS. 
Best Quality. 


LESSEES OF DELPH AND TINTERN 





ABBEY BLACK AND WHITE CLAY. 





KING BROTHERS, 


(STOURBRIDGE) Ltd., 
STOURBRIDGE, 








"ZUS9A C10D XEAMA \ 

















«ENT UNBREAK an 


N reel LAD Eg = 


36" 


market, 


r un- 


for chemical and metallurgical 
processes. I ist of sections and 
Prices on application to 


CHAS. McNEIL. ito. 








GlLasGcow 
< 324" > 


GAN ALSO BE MADE IN ALUMINIUM. 
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JOHN HALL & CO. 


OF STOURBRIDGE, LIMITED. 


STOURBRIDGE, ENGLAND. 

“FIRE BRICKS, BLAST 

FURNACE BRICKS AND 
CUPOLA BRICKS. 











CUPOLA BRICKS 


FOR LINING 
ORDINARY AND PATENT 


CUPOLA FURNACES. 





JOHN R. FYFE & CO.,, 
SHIPLEY, Yorks. 











FERRO-VANADIUM. * * * * %* FERRO-TITANIUM. 
SILICO-MANGANESE {33/70 % antes and 1 %, 2 %, 3 %, Carbon Maximum, 
FERRO-SILICON containing 28 9, 60 9, 75 % Silicon. 

FERRO-CHROME 65/70 % Cr. & 1 % up to 8/10 % Carbon Maximum. 


ALUMINIUM 98/99 % Purity. In Notched Bars and Half Round Sticks and Granular. 





WE SUPPLY ALL OCLASSES OF MINERALS, METALS AND METALLIC ALLOYS. 








EVERITT & CO., 40 CHAPEL ST., LIVERPOOL. 


Telegrams: “PERSISTENT.” 








Telephone Ne. 1134 (3 lines). 





AS SUPPLIED TO H.M. WAR OFFICE. 
THE ORIGINAL AND BEST CORE COMPOUND. 





For particulars apply to the Makers :— 


“ SPERMOLIN, HALIFAX.” 





Telegrams :— 


‘SPERMOLIN 


(Registered Trade Mark.) 





THE SPERMOLIN CORE CO., 


George Square, 
HALIFAX, 


Telebhone —397 Halifax. 
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A. J. WAKELIN, Limite.” 


wa=— wt Telephone : 
FOUNDERS ‘ No. 863 
ALUMINIUM § / Sydenham. 


BRASS, GUN METAL, | WHITE METAL,. 


PHOSPHOR BRONZE, BELL METAL. 
AERO AND MAGNETO CASTINGS. 


BECKENHAM METAL WORKS, RAVENSCROFT ROAD. BECKENHAM, KENT 


(KENT HOUSE STATION). 


GANISTER, CUPOLA BLOCKS, FIRE BRICKS, 


FIRE CLAY. 
Silica Bricks, Tuyeres, Stoppers. Nozzles, &c. 
STEEL MOULDERS’ COMPOSITION, SILICA CEMENT. 


J. GRAYSON LOWOOD & Co., Ltd., 


DEEPCAR nr. SHEFFIELD. 
Telegrams: “LOWOOD, DEEPCAR.” 


































GIBBONS 


Steel Shelving, Lockers, 
Bins, Cupboards, Etc., 


FOR 
WORKS, OFFICES, BANKS, 
AND WAREHOUSES. 


1 4 JAMES GIBBONS, 
"=| st. John’s Works, WOLVERHAMPTON. 


London Office : Fisher St., Southampton Row. 




















WE SUPPLY THE LEADING FIRMS IN THE TRADE WITH 


FOUNDRY BLACKINGS 


OF ALL KINDS 
COAL DUST, CHARCOAL, PLUMBACO and BLACK-LEAD CORE CUMS and ali Foundry Requisites, and have 
» done so since 1831. 











3. & I. WALKER, EFFINGHAM MILLS, ROTHERHAM. 


Our Specialite is Studying Special Requirements. 
KINDLY HAND US YOUR ENQUIRIES. 
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| ANGLO-MEXIC AN 
Petroleum Co., Ltd. 


Head Office : 


16, FINSBURY CIRCUS, 
LONDON, EC. 2. 


Telephone: 


Telegrams f 
London Wall 1200 
20 lines) 


Mexprodux 
Ave, 



































VERZOCCHI & DE ROMANO 


MILAN (italy). 


Importers of 


MINERALS. METALS. ALLOYS. 


so 
REFRACTORY MATERIALS and all re- 
quisites for the Engineering Trades. 





Correspondence invited. 











eT TT Wh 
RS 
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F. JL HUNT & CO..| 
FOUNDRY 
FURNISHERS 


AND 


FOUNDRY REQUISITES 


Of every description. 


56, 58, 60, CHAPEL 


“WY 
wy 
“ 


2 

STREET, 
SALFORD, MANCHESTER. 

UNDANEOUONNUEUONANOGDENDSOCOOUOOUOOOEOUENUSGUEOUEONGUUEESEOUONENADEOGOUOOTEONEOUOODOONOSOCONEOOOONOOOEGISNL 


T. E. MANSERGH. 


EVERY DESCRIPTION OF 
MOULDERS’ 
PATENT WOOD, MINERAL AND 
COAL DUST BLACKINGS 
MANUFACTURED. 


SALFORD. 


PTL LZ 











Wheathill. 
Charcoal Works, 











Convert your Steel 
Scrap Turnings and 
Crop Ends into Steel 
= Castings == 


(Carbon or Alloy Steel), 


BY MEANS OF THE SIMPLE; 
EFFICIENT*AND ECONOMICAL 


Greaves-Hiehells 
Flectric Furnace. 


AUAQNUOO YOON AYMARA UREAYD UNEDUCATED TARA A 





TULANE 


The leading British and American Steelworks, British, Spanish 
and American Governments (Six U.S.A. Navy Yards alone are 
installing these Furnaces), The Ford Motor Company, of Detroit, 
The American Radiator Company, of Buffalo, and man other 
famous works have specified the Greaves-Etchells Electric Furnace, 
because of its Metallurgical and Electrical Advantages. 


Dr. J. O. Matthews, the well-known Metallurgist, 
of the Halcomb Steel Company, of Syracuse—the 
first firm in the Western Hemisphere to install Electric 
Furnaces—has ordered two Greaves-Etchells Furnaces. 


Booklet T.103 gives all particulars, and 
will be sent post free on request to 


T. H. WATSON & Co, st Ltd, 


Lancaster St., Neepsend, Sheffield. 


Telegrams : 
“CARGO, SHEFFIELD.” 





Telephone: 
No. 1662 (2 lines). 
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FOUNDRY PLANT. 





‘4Rapid”’ Cupolas, 


with or without receivers or drop bottoms. 


Roots’ Blowers, 


belt, steam-engine, or electro-motor driven, 


Charging Platforms, 
Hoists, and Ladles. 


ECONOMICAL RESULTS 
GUARANTEED. 


We are also Manufacturers of Steam Hammers, Smiths’ Hearths, Centrifugal Pumps and Fans, High-Speed Engines 
and the “ Bradford’’ Patent Boiler Feed Pump. 
We are the original makers of “Rapid’’ Cupolas as under Stewart’s Patent. We make this intimation as other 
makers are introducing this description, which had become established as a synonym of Stewart's Cupolas. 











CONTRACTORS TO HIS MAJESTY'S GOVERNMENT. 


THWAITES BROS., Lro, 


Vulean lronworks, BRADFORD. 








Telegrams— 
“THWAITES, BRADFORD.” 


Telephone— 
Nos. 3459 and 3460 BRADFORD. 


London Office: 
96 & 98, Leadenhall Street, E.C. 





Catalogues on Application, 





ee 
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| (A NEW STEEL BARROW 


(PATENTED). 


| *BRABY’S BALANCED BARROW.” 


The Handtest and Chezpest Barrow in the market. Specially designed\for coal, dross, ashes, etc: Its capacity ts 
25 per cent. greater thaa the ordinary style, yet it can be wheeled with half the labour, and can be emptied much mere 
quickly. It is a perfectly balanced barrow, and a full load can be easily wheeled by a boy. 


XOTE,—This Barrow can be takes right up to mouth of furnace and the ashes drawn inte the barrow direct frem the furnace. 


BRABY tw iics ena STEEL 


SHEETS and PLATES up to 15 FEET LONG. 
RANGE OF GAUGES 8 te 30 W.G. 
RANGE OF WIDTHS 12 te 60 in. 


BRABY 4. improved wroeest STEEL 


BARROWS, BOGIES, TRUCKS, 
GUTTERS, PIPES, &c. 


BRABY cine STEEL 


ROOFS and BUILDINGS. 


BRABY twine STEEL 
BRABY caivasise'corentea STEEL 


SHEETS: “EMPRESS” and “SUN” BRANDS 


FREDERICK BRABY & Co., Ltd., *''mutise sii. “Pccnhil Rosa, cLascow. 
Show Rooms and Aluminium Warehouse, 124, St. Vincent Street, Glasgow. 
Rustless Iron, Galvanising and Copper Works, FALKIRK. 


Also at Lendon, Deptford, Liverpool, Bristol, Belfast, and Dublin. CONTRACTORS to BRITISH and FOREIGN 
& GOVERNMENTS. Telegrams—“‘ Braby, Glasgow.” 












The ‘* B.B.B.”’ 














ALL IRON AND STEEL FOUNDRIES 


SHOULD BE EQUIPPED WITH 


STEWART WHEEL MOoULDING 
MACHINES. 





Complete 
Satistaction 


Guaranteed 

















, * & 
Standard Wheel Moulding Machine, 


No Loose Parts Liable to be Lost. 
ACCURATE. PORTABLE. CHEAP. 











WRITE FOR PRICE AND PARTICULARS TO 


DUNCAN STEWART &CO.,LTD., 


LONDON ROAD IRONWORKS, GLASGOW. 
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COMPLETE, PATTERN SHOP PLANT ow ivci mente 


COST, LESS POWER, LESS ROOM—AND GETTER RESUL i 











1 265 Universal 
Weod Workers in 
actual operation. ‘nan Hg rot 4 & 


par 


“ 
BOO of this num- 
ber bullt and sold in 
one year. 


Made in 7 different 
sizes and for any 
Particular purpose. 






















borer, mortiser, 
tenoner, rim_ borer, 
felloe rounder, wheel 
equaliser, disc 
sander, drum 
sander, pane! raiser 
and knife grinder. 





COMPLETE LINE OF 
WOOD WORKING 
MACHINERY KEPT IN 
STOCK FOR IMMEDI- 
ATE DELIVERY. 











Sole British Colonial . 
and Foreign Seiling a 
Agents - The Famous Universal Wood Worker. 


UNIVERSAL MACHINERY CORPN. LTDO.. *Sudncorren””’ LONDON, E.C. 











Also 
THE WELL-KNOWN BRANDS 










POR “IMPERIAL” 
IRONFOUNDERS’ 

BLACKING “EUREKA” 
PLUMBAGO “VULCAN” 
cone cum, WUT INI aaa. 
CORE GUM 
COAL DUST 
ETC. 


a Eslabiished 1840 = 


we SHALACO 


Keivinvaie Mills, Maryhill, Glasgow. 
Sunnyeide Biacking Mills, Falkirk. Telegraphic Addrees— 
Prudence, 


Glasgow. 
. Cummin, Blacking Mille, Cameien. : 
. Chesterfield. Cumming, Whittington, Chesterfield. 
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THOS. BROADBENT & SONS, Led. 


CENTRAL IRONWORKS, HUDDERSFIELD. 
TRY A 


BROADBENT CRANE 


IN YOUR FOUNDRY 


AND SAVE 


TIME, LABOUR ann EXPENSE. 


Tels: Broadbent, Huddersfield. London Office, Suffolk House, 
Tele: 1581 (4 lines). Laurence Pountney Hill, E.C. 




















ANALYSES THE INVINCIBLE SAND MIXER, 
Fitted with Patent Roller Bear- 
MECHANICAL TESTS He ng Smeg oi 
and MICROGRAPHS — easing Ac <n mae or 
z = OLD AND NEW FOUNDRY 
= SANDS AT LOWEST COST. 
EB Consulting — er ae = Saves Labour —Reduces 
= yaa NDRY WORK. = v r— 
= Metallurgists = = Foundry Costs. 
= and Laboratory for all k'nds of Metallurgical = Made in Throe Sizes—1, 3 and 6 
= Analytical Investigations. = Tons per hour capacity. 
= chemists. = 18°" Mizer—i Ton per Hour. USED IN PRINCIPAL FOUNDRIES, 
2 NAISH & CROFT ¥ z= PRICES ON APPLICATION. 
= , ; = 
Frum *$2,Alme Street. | 24, University Mansions unmumumunge | CE. V¥. HALL, 26, Paradise Sq., Sheffield. 








IRON AND STEEL FOUNDRY REQUISITES. 


BlacKings, Plumbago, 


_ feente for Black Lead, Chaplets, 
os eee. Nails and Sprigs, Core Gum, Gc. 





THOMAS WILKINSON & CO., LTD., 
Manufacturers and Merchant, MIDDLESBROUGH. | 
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JAMES EVANS & Co. BRITANNIA 
BLACKFRIARS, MANCH ESTER. 





